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Note  the  extreme  rijjidity  of  these  tubes. 
The  Unitary  Structure  principle  of  in¬ 
terlocking  the  elements  maintains  the 
precise  interrelation  of  parts  through 
interdependence.  Each  rugged  element 
is  securely  clamped  at  the  top  and  bot¬ 
tom  and  the  complete  assembly  is  a 
sturdy  unit  —  insuring  constant  uni¬ 
formity. 

This  compact  unit  is  supptirted  by  a 
rugged  rectangular  structure. 

The  increased  area  of  the  plate  pro¬ 
vides  generous  heat  dissipation  result¬ 
ing  in  cooler  operating  temperatures. 


ARCTURVS 

50  WATT  TUBES 


i\>fr9  Miuffgvtl 
ConniHtvnitg  Uniform 


Bringing  to  transmitting  tubes  the  same  skill 
and  quality  shown  in  its  receiving  tubes, 
Arcturus  announces  these  newest  additions  to 
its  line  of  high-power  tubes. 

New — not  only  in  performance  and  sta¬ 
bility — but  in  construction.  In  developing 
these  new  power  tubes,  Arcturus  has  incorpo¬ 
rated  the  "unitary  structure”  principle  made 
famous  by  the  blue  receiving  tubes. 

In  uniformity,  performance  and  construc¬ 
tion,  these  Arcturus  50-watters  establish  new 
standards.  Seldom  in  the  swiftly  changing  his¬ 
tory  of  electronic  research  has  a  product  been 
offered  that  represents  such  a  decided  improve¬ 
ment  over  existing  devices.  Yet  these  power 
tubes  are  interchangeable  with  corresponding 
type  numbers,  and  their  advantages  are  imme¬ 
diately  applied  to  present  apparatus. 

Technical  data  bulletins  on  these  three 
types,  as  well  as  Mercury  Vapor  Rectifiers 
E766  and  E772,  are  available  to  interested 
parties  on  request. 

Arcturus  Radio  Tube  Company,  New-ark,  N.  J. 
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WITH  this  issue  Electronics  presents  its  annual  summary  of  sta¬ 
tistics  covering  production  operations  of  the  preceding  calendar 
year.  Most  interesting  of  all  are  the  figures  for  the  radio  industry  in 
m\,  which  may  be  summarized  as  follows,  all  the  items  being  at 
retail  prices: 


Products  Units 

Radio  sets  (including  phono¬ 
graph  combinations,  automo¬ 
bile  receivers,  etc.) .  3,420,000* 

Radio  tubes  . 53,500,000 

Batteries,  A,  B,  C,  dry . 

Miscellaneous  accessories . 

Parts  (does  not  include  sales  to 

manufacturers) . 

Total  . . 


Dollars 


$212,040,000t 

69,550,000 

13,100,000 

8,580,000 

6,000,000 

$309,270,000 


Particularly  significant  was  the  way  the  number  of  radio  receivers 
sold  held  up  through  1931,  in  spite  of  the  drop  in  general  business, 
sale  of  automobiles,  etc.,  as  shown  on  the  front  cover  of  this  issue. 

Noteworthy  also  was  the  remarkable  increase  in  tbe  number 
of  radio  sets  exported  (471,659  for  1931,  as  compared  with 
245,279  for  1930),  thus  nearly  doubling  the  shipment  of  American- 
made  sets  to  countries  abroad.  Since  the  figure  for  1931  units  sales 
above,  3,420,000  sets,  does  not  include  the  471,659  exported  abroad, 
it  is  apparent  that  the  total  1931  set  sales,  3,891,000,  compares  well 
with  the  corresponding  total  for  1930. 

These  figures  show  the  magnitude  of  the  radio  business  even  in 
the  second  year  of  the  depression.  The  production  of  radio  receivers, 
tubes,  parts,  accessories,  etc.,  at  the  rate  of  nearly  four  million  receiv¬ 
ing  sets  a  year,  is  still  a  huge  business  and  one -that  has"  profit  possi¬ 
bilities  for  all,  if  those  in  the  industry  will  get  back  to  a  basis  of 
sound  business  operation. 

•Does  not  Include  471,659  sets  exported  during  1931.  nor  equipment  used  in  centrallsed-radio 
or  public-address  installations,  police  systems,  police  cars,  etc.  Tbe  above  total  of  3,420,000 
sets  sold  in  U.  S.  includes  108,000  automobile  radio  sets  at  an  average  price  of  $55  each. 

tDoes  not  include  tubes  shipped  with  sets,  which  are  listed  in  tube  sales  figures  in  second  line. 


4,4S8,000 


Radio  sets, all  types 
and  combinations 
Retail  value  $212,040,000 


3,B27jS00 


3,420,000 


^Tubes^ 

$69,550,000 


^ Parts  and 

Miscellaneous 

$14,580,000 


1931  Sales 
Refoil  Values 


$842,548,000 


Ten  Years  of  Radio  Sales 

Copyrighted  by 

Electronics 

330  West  42ol  St.,  New  York  City 


$592,000,000 


^500,951,500 


Average  retail 
selling^  price  per 
radio  set 


nO(b^5J,500,000^ 


Statistics  of  radio  and  sound-pictures 

(Statistics  in  this  issue  are  copyrighted  hut  tnay  be  quoted  proznding  credit  is  given  Electronics.) 
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Total 

investment 
United  States 
$150,000,000 
$25,000,000 


Annual 

gross 

revenue 

$309,000,000 

$50,000,000 


Radio  manufacturers,  1  distributors,  etc .  $150,000,000  $309,000,000 

Broadcasting  stations .  $25,000,000  $50,000,000 

Listeners’ sets  (16,500,000) .  $1,600,000,000  . 

Commercial  radio  stations .  $25,000,000  $10,000,000 

‘Radio  set  manufacturers,  licensed  and  unlicensed,  now  number  155. 

^Employes  at  peak  of  seasonal  employment. 

’Annual  operating  expense  of  listeners’  sets,  for  tube  replacements,  electricity,  batteries,  servicing,  etc. 


Number  of 
employes 
’100,000 
10,000 


Annual 

payroll 

$150,000,000 

$25,000,000 

’$200,000,000 

$5,000,000 


HOMES  IN  THE  U.  S.  WITH  RADIO  SETS 


State 

U.  S. 
census 

Hornet  xrith 

Since 
census 
Sales  to 

Homes 
with  radio 

Maine . 

radio  as  of 
April,  1930 

77,803 

homes  with- 
out  ra'iio 

29,300 

a*  o/ 

March  1.  1932 

107,103 

New  Hampshire . 

53,111 

19,700 

72,811 

Vermont . 

39,913 

14,750 

54,663 

Massachusetts . 

590,105 

218,000 

808,105 

Rhode  Island . 

94,594 

35,000 

129,594 

Connecticut . 

213,821 

80,000 

293,821 

New  York . 

1,829,123 

675,000 

2,504,123 

New  Jersey . 

625,639 

231,000 

856,639 

Pennsylvania . 

1,076,770 

400,000 

1,476,770 

Ohio . 

810,767 

300,000 

1,110,767 

Indiana . 

351,540 

1 30,000 

481,540 

Illinois . 

1,075,134 

400,000 

1,475,134 

Michigan . 

599,196 

221,500 

820,500 

Wisconsin . 

364,425 

133,300 

497,725 

Minnesota . 

287,880 

106,000 

393,880 

Iowa . 

309,327 

114,000 

423,327 

Missouri . 

352,252 

130,000 

482,252 

North  Dakota . 

59,352 

22,000 

81,352 

South  Dakota . 

71,361 

26,400 

97,761 

Nebraska . 

164,324 

60,700 

225,024 

Kansas . 

189,527 

70,300 

259,827 

Delaware . 

27,183 

10,000 

37,183 

Maryland . 

165,465 

61,300 

226,765 

Dist.  of  Colombia . 

67,880 

25,000 

92,880 

\ irginia  . 

96,569 

35,800 

132,369 

W’est  Virginia . 

87,469 

32,400 

119,869 

North  Carolina . 

72,329 

26,800 

99,129 

South  Carolina . 

28,007 

10,400 

38,407 

Georgia . 

64,908 

24,000 

88,908 

Florida . 

58,446 

21,600 

80,046 

Kentucky . 

111,452 

41,200 

152,652 

Tennessee . 

86,229 

31,800 

118,029 

Alabama . 

56,491 

20,900 

77,391 

Mississippi . 

25,475 

9,400 

34,875 

Arkansas . 

40,248 

14,900 

55,148 

Louisiana . 

54,364 

19,800 

74, 1 64 

Oklahoma . 

121,973 

45,000 

166,973 

Texas . 

257,686 

95,000 

352,686 

Montana . 

43,809 

16,300 

60,109 

Idaho . 

32,869 

12,200 

45,069 

Wyoming . 

19,482 

7,200 

26,682 

Colorado . 

101,376 

37,500 

138,876 

New  Mexico . 

11,404 

4,300 

15,704 

Arizona . 

19,295 

7,150 

26,150 

Utah . 

47,729 

17,600 

65,329 

Nevada . 

7,869 

2,900 

10,769 

Washington . 

180,229 

66,500 

246,729 

Oregon . 

116,299 

43,000 

159,299 

California . 

839,846 

310,000 

1,149,846 

Total  for  United  States 

12,078,345 

4,466,900 

16,545,245 
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U.  S.  IJCENSED  RADIO  TRAxNSMITTERS 


Aeronautical  . . 

Air  craft . 

.Amateur  . . 
Broadcasting 
Coastal  . .  .  . 

Experimental  .... 
Cieophysics  ...  . 

Marine  relay.. 
Point-to-point  . .  . 

Police  and  fire 
Power  companies.. 
Relay  broadcasting 

Ships  . 

Television . 

Miscellaneous  . . 


Total  . . 


...26,924 


RADIO-PHONOGRAPH  COMBINATION  UNITS 

In  previous  years  radio-set  figures  compiled  by  Electronics  and 
Radio  Retailing  were  classified  into  straight  radio  sets  and  radio- 
phonograph  combinations.  Thus  for  the  peak  year,  1929,  the 
sales  of  consoles  and  midgets  numbered  4,200,000,  and  phono¬ 
graph  combinations  238,000, — making  a  grand  total  for  the  year 
of  4,438,000  sets.  Total  sales  of  all  types  of  sets  for  1930  num¬ 
bered  3,827,000,  if  sales  of  radio-phonograph  combinations  for 
that  year  are  included. 


I  MOTION  PICTURE  THEATERS 
I  THROUGHOUT  THE  WORLD  1931 

]  _ Number  of  theaters _ 

1,000  2,000  3.000  4^  5,000 
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Switzerland 

Finland 

Rumania 
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Lithuania 
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Unwired  theaters 
I— I  Sound  installations  (ITahc) 
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Development  of 


B-battery  devices 


for  auto-radio 


WITH  the  advent  of  gaseous  and,  later,  thermionic 
rectifiers  for  use  in  home  radio  receivers,  the  day 
of  the  B-eliminator  waxed  and  then  waned.  Sets, 
after  1925-1926  were  made  with  built-in  power  equi]i- 
ment  and  large  scale  purchases  of  batteries  by  radio 
listeners  were  over. 

Now,  the  advent  of  automobile  radio,  brings  back  to 
mind  the  days  when  rotating  machinery,  chemical  recti¬ 
fiers,  and  other  devices,  (complicated,  often  inefficient, 
usually  noisy,  frequently  destructive  to  rugs  and  floors) 
formed  a  part  of  a  radio,  a  disconnected  part  at  that. 

The  problem  in  auto  radio,  however,  is  somewhat  dif¬ 
ferent  and  withal  more  difficult.  The  task  is  not  merely 
to  get  fairly  high  voltage  d.c.  out  of  a.c.  (and  in  the 
eliminator  days  the  poor  regulation  and  the  amount  of 
hum  bothered  few  people)  but  to  get  highly  pure  d.c.  at 
considerable  current  drain  and  at  higher  voltages  and  all 
this  out  of  a  storage  battery,  already  overburdened.  To 
do  this,  the  battery  voltage  must  be  converted  to  some 
form  of  a.c.  stepped  up  in  voltage,  rectified,  filtered,  or 
a  rotating  machine  must  be  used. 

Dynamotor  versus  interrupter 

So  far  there  are  two  general  types  of  battery  substi¬ 
tutes  on  the  market — there  are  at  least  eleven  devices 
being  sold,  all  to  do  away  with  the  necessity  of  haul¬ 
ing  about  with  the  radio  three  or  four  B-batteries.  The 
dynamotor  type  has  more  adherents  to  date,  probably 
because  the  dynamotor  art  is  better  known.  The  vibrator 


Teg.  Pos.  Neg. 


Diagram  of  ingenious  rotary  transformer 
type  of  eliminator 


type,  of  which  there  are  several  variations,  interrupts 
the  d.c.  to  get  a  pulsating  wave  of  some  form,  which 
is  stepped  up,  rectified  and  then  filtered.  A  smoothing, 
circuit  is  provided  for  all  the  units,  and  is  included  in  the 
prices  shown  in  the  accompanying  table.  The  dynamotor 
has  a  commutator  rijiple  which  must  be  ironed  out.  the 
vibrator  types  produce  radio  frecjuency  disturbances 
which  must  be  kejit  frt)m  entering  the  receiver  through 
the  plate-voltage  supjdy.  The  smoothing  circuits  vary 
from  conventional  choke-condenser  affairs  to  resistance 
capacity  filters.  Some  use  as  much  as  \b  mfd.  capacity 
next  to  the  receiver,  several  are  two-section  brute  force 
systems,  others  have  parts  of  the  filter  tuned  to  the 
otTending  freciuencv. 

Prices,  required  space,  battery  drain 

.Manufacturers  of  these  units  are  almost  utianiinou'i 
in  encouraging  the  car  owner  to  boost  the  charging  rate 
of  his  generator.  The  actual  battery  drains  vary  from 
below  2  amperes  to  six  or  seveti  am])eres.  The  average 
is  about  3  am])eres  with  an  efficiency  of  approximatelv 
-K)  ]>er  cent.  The  table  given  herewith  shows  the  essen¬ 
tial  data  on  eleven  makes  now  on  the  market.  These  are 
the  units  on  which  Electronics  has  been  able  to  get  in¬ 
formation  from  the  manufacturer.  There  arc  several 
other  units  in  process  of  development,  and  it  is  reasc (li¬ 
able  to  e.xpect  to  .see  other  names  in  the  field  before  sum¬ 
mer  begins  to  make  serious  demands  on  manufacturers 
of  auto-radio  receivers. 

In  general  the  units  will  fit  into  the  same  space  Kr  less 
than  is  required  by  eiiuivalent  voltage  supply  from 
B-batteries.  One  unit  takes  the  room  required  by  a  single 
heavy-duty  battery  and  draws  as  much  current  as  the 
parking  lights  of  the  average  automobile,  .\nother  manu¬ 
facturer  states  that  the  device  will  pay  for  itself  within 
less  than  a  year  in  eliminating  the  battery  renewal 
problem. 

All  things  considered  the  designers  of  the  units  de¬ 
scribed  in  the  table  seem  to  have  done  very  well  in 
attaining  the  minimum  possible  drain  from  the  car  bat¬ 
tery,  an  essential  feature  that  is  well  recognized.  Effi¬ 
ciencies  of  the  order  of  35  to  50  per  cent  are  attained  by 
nearly  all  the  units.  A  good  idea  of  the  performance 
under  load  of  such  devices  may  be  obtained  from  the 
curves  shown  here,  as  well  as  from  the  table  below  giving 
characteristics  of  the  Generator,  (U.  S.  Electric  Works.  ) 

Estimates  on  the  1932  output  and  sales  of  automobile 
radio  receivers  point  to  a  market  of  about  one-quarter 
million.  In  addition,  many  such  receivers  will  find  their 
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Manufacturer 

I 

Type  i 

Output 

characteristics 

Battery  ' 

drain 

List  price 

Dimensions 

Electric  Specialty  Co., 

Stamford,  Conn.  j 

Dynamotor  j 
Dynamotor 

135  V.,  25  ma. 
180  V.,  30  ma. 

2 . 2  amp.  1 

2.8  amp.  j 

$40.00 

$40.00 

Smaller  than 
batteries 

Emerson  Elec.  Mfg.  Co.,  | 
St.  Louis,  Mo.  j 

Dynamotor 

180  V.,  40  ma. 

i 

2.0  amp. 

$29.75 

7\\7\xG  in. 

Howard  Radio  (>o., 

.South  Haven,  .Mich. 

Commutator 

Commutator 

180  V.,  4f)  ma.  j 
(or  210  V..  30  ma.)| 
175  V..  35  ma.  i 

6 . 5  amp. 

4 . 2  amp. 

Smaller  than 
batteries 

41x6x 1 2|  in. 

Ilutch-fiard  Corp.,  Ltd., 

San  Francisco,  Calif. 

•A.  C.  output 

1 10  V.,  60  cycles 
(60  watts) 

6-7  amp. 

S39.50 

4.\4x9I  in. 

Janette  Mfft.  Co., 
Chicago,  III. 

Dynamotor 

Dynamotor 

135  V.,  50  ma. 
180  V.,  40  ma. 

3.0  amp. 

3  .0  amp. 

$34.50 

12x5ix6  in. 
12x5jx6  in. 

Mallory,  P.  R.  &  (]o., 
Indianapolis,  Ind. 

N'ibrator 
\ ihrator 

ISO  V.,  35  ma. 
135  V..  26  ma. 

2 . 4  amp. 

1  . 5  amp. 

$24 . 50 

7x10x3  in. 
7x10x3  in. 

Motor  Car  Devices  (]o., 

Los  .Angeles,  Calif. 

Vibrator 

1  0  amp. 

$18  ^0 

4ix4\x3‘  in. 

Pines  VVinterfront  Co., 
Chicago.  III. 

f  Rotary  1 

1  Transformer  / 

1  '  5  V..  30  ma. 
ISO  V..  30  ma. 

2 . 5  amp. 

$30  (X) 

$30  00 

'3x8x6J  in. 
5ix8x61  in. 

United  .\mer.  Bosch  Crrrp. 
Springfield,  Mass. 

Perm.  .Magnet 
Field  Dynamotor 

l'>0  V.,  40  ma. 

2.6  amp. 

1 

$2'  (X) 

10x4x51  ir>- 

Universal  .\uto  Radio  Corp., 
Chicago,  III. 

•Vibrator 

1  llS-lSOv. 

1.8  amp. 

$20  00 

2ix8x5  in. 

U,  S.  Electric  Works., 
Chicago,  III. 

Dynamotor 

180  V..  35  ma. 

2 . 0  amp. 

1  $29 . 50 

1  5x5Jx9\in. 

Utah  Radio  Products  Co.,* 
Chicago,  III. 

•Device  in  proc 

ess  of  design 

way  into  motorboats,  summer  camps,  and  into  rural 
homes  w’here  32-volt  systems  are  in  use.  These  B-elimi- 
nators  can  he  made  to  fit  very  nicely  into  the  32-volt 
])icture.  In  addition  tube  invertors  may  he  developed  to 
supply  a.c.  tor  this  market. 

DATA  ON  GENEMOTOR  DEVICE 


J 


Input, 

amps. 

Watts 

Volts 

Output, 

amps. 

Watts 

Effi- 

ienev, 

ct 

/C 

Regu¬ 

lation 

I..S 

9.0 

200 

.020 

4 

44.4 

.93 

1.7 

10.2 

195 

.025 

4.875 

47.79 

.91 

1.8.4 

11.1 

190 

.0.40 

5.7 

51.35 

.89 

2.0.4 

12.3 

185 

.0.45 

6.475 

52.64 

.86 

2.2 

13.2 

178 

.040 

7.12 

5.4.86 

.33 

of  radio,  is  no  longer  justified.  A  glance  at  the  table  will 
show  that  at  least  eleven  manufacturers  stand  ready  to 
deliver  units  making  unnecessary  the  maintenance  of 
plate  batteries. 


At  any  rate  this  is  the  market  at  which  eleven  (prob¬ 
ably  there  will  be  more  later)  manufacturers  are  aiming 
their  products.  Whether  the  units  will  be  sold  to  the 
set  maker,  the  set  user,  or  the  automobile  maker  remains 
to  be  seen.  In  all  probability  the  set  manufacturer  will 
design  the  radio  for  batteries  and  will  let  the  purchaser 
do  as  he  jdeases  about  the  problem  of  keeping  the  ampli¬ 
fier  plates  supplied  with  power.  Receivers  using  class  B 
amplification  may  force  the  user  to  use  batteries  because 
of  difficulties  with  regulation.  In  such  cases,  however, 
tbe  drain  from  the  batteries  will  be  small  and  hence 
economics  as  well  as  regulation  may  dictate  the  use  of 
batteries.  More  efficient  amplifier  tubes  with  small  fila¬ 
ment  current  drain  will  undoubtedly  make  their  ajipear- 
ance  on  the  market  so  the  automobile  set  can  put  as  much 
nito  the  loudspeaker  (or  more)  than  its  counterpart 
in  the  home. 

Without  a  doubt  the  plea  of  automobile  manufacturers 
that  radios  in  cars  will  never  be  anything  but  a  toy  as 
long  as  batteries  must  be  carted  about,  as  in  the  old  days 
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Problems  of 

push-push 

amplification 


By  C  E.  KILGOUR 

Crosley  Radio  Corporation 


The  term  push-push  is  used  when  a  two-tube,  par¬ 
allel,  out-of-phase  stage  of  amplification  is  so  biased 
as  to  cause  first  one  tube  to  “push”  and  then  the 
other,  in  distinction  to  the  case  where  the  tubes  are  so 
biased  that  one  “pushes”  while  the  other  “pulls”  as  in 
the  well  known  push-pull  amplifier. 

In  Fig.  1  we  have  represented  the  plate  current-grid 
voltage  curve  of  an  amplifier  tube  by  the  idealized  line 
CEDE.  We  have  further  assumed  that  this  characteris¬ 
tic  has  been  taken  with  a  suitable  load  in  the  plate  cir¬ 
cuit.  While  this  broken  line  is  not  an  accurate  represen¬ 
tation  of  a  tube’s  performance  it  will  serve  to  bring  out 
the  basic  features  involved  in  push-push  amplification.^ 
It  has  been  common  practice  ever  since  tubes  were  under¬ 
stood  to  any  extent  to  bias  an  amplifier  at  the  point  “A” 
halfway  between  “O”  and  “B”  and  to  keep  the  grid  swing 
within  these  limits.  Evidently  no  distortion  will  be  de¬ 
veloped  under  the  ideal  conditions  we  have  assumed. 
Such  an  arrangement  is  known  as  a  class  “A”  amplifier. 

The  radio  transmission  engineer  has  for  some  time 
found  it  advantageous  to  use  vacuum  with  the  bias  at 
“B.”  With  this  arrangement  a  specified  tube  is  capable 
of  delivering  considerably  more  power  when  used  for 
radio-frequency  amplification.  The  plate  current  in  this 
case  may  be  represented  approximately  as  in  Fig.  2  and 
consists  of  a  series  of  half  sine  waves.  However,  since 
a  selective  tuned  circuit  is  used  for  the  plate  load,  voltage 
at  or  near  the  fundamental  frequency  only  can  be  de¬ 
veloped.  Such  an  amplifier  is  designated  as  class  “B.” 

The  engineer  also  found  that  it  was  advantageous  in 
some  cases  to  operate  with  the  bias  still  more  negative, 
that  is  at  some  point  such  as  “C.”  The  class  “C”  ampli¬ 
fier  has  the  peculiar  characteristic  of  increasing  modula¬ 
tion  depth  when  properly  employed. 

The  possibility  of  using  the  push-pull  type  of  audio 
amplifier  with  bias  at  approximate  cut-off  was  discussed 
by  N.  W.  McLachlan  in  a  series  of  articles  appearing  in 
1928  and  1929  in  the  Wireless  World?  Interest  has  been 

’"C&lcnUtionB  on  Vacuum  Tubes  and  the  Design  of  Triodes”  by 
Tnxiro  Knsunoee.  In  this  research  paper.  No.  237  of  the  Electro 
Technical  Laboratory  of  Tokyo,  Japan,  use  is  made  of  such  an 
idealized  characteristic. 

•Wireleu  World;  June  13,  1928;  Jan.  30.  1929;  May  15,  1929. 
•Proceedings  of  the  Institute  of  Radio  Bnglneers,  Juiy  1931. 
**Higb  Audio  Power  from  Relativeiy  Small  ^bes,"  by  Loy  E. 
Etarton. 


stimulated  recently  in  this  arrangement  through  a  paper 
presented  by  Loy  E.  Barton  at  the  June  convention  of 
the  Institute  of  Radio  Engineers  held  in  Chicago.^  Mr. 
Barton  covered  the  many  phases  of  the  subject,  pointing 
out  the  precautions  to  be  taken  when  the  grids  are  made 
to  swing  positive  and  the  advantages  that  accrue  and 
the  difficulties  that  develop  with  the  push-push  circuit. 

Using  the  simplified  broken  line  characteristic  let  us 
compare  push-push  and  push-jnill  aini>lification.  If  we 
combine  two  tubes  having  identical  ])erformance  as  ideal¬ 
ized  in  Fig.  1  arranging  them  with  out-of-phase  input 
and  output  circuits  with  class  "B”  bias  the  net  result 
would  be  an  overall  characteristic  as  shown  in  Fig.  3. 
With  the  same  two  tubes  biased  as  class  “A”  amplifiers 
the  net  characteristic  would  be  as  shown  in  Fig.  4.  This 
is  the  standard  push-pull  condition. 

In  the  push-push  case.  Fig.  3,  the  grid  may  be  swung 
from  D  to  D'  with  linear  output,  thus  makitig  use  of  the 
whole  of  the  straight  sloping  portion,  for  the  push-imll 
type  it  will  be  necessary  to  reduce  the  bias  of  the  two 
tubes  somewhat  so  that  the  overall  characteristic  shown 
in  Fig.  5  is  obtained.  For  the  present  we  will  assume 
that  no  difficulty  is  encountered  when  the  grids  swing 
positive. 

To  investigate  the  power  and  the  efficiency  that  may 
be  obtained  with  the  two  systems  let  us  look  at  the  plate 
current-plate  voltage  characteristic  of  one  of  the  tubes 
we  are  using.  This  is  showm  ideally  in  Fig.  6  with  a 
load  line  drawn  in.  We  may  assume  that  the  load  is  suit¬ 
able  for  both  class  “A”  and  “B”  operation  although  the 
best  load  may  slightly  differ  for  the  two  cases.  With  any 
known  tube  it  is  impossible  to  reduce  the  i)late  voltage 
exactly  to  zero  by  varying  the  grid  potential.  However  the 
comparison  will  still  be  substantially  correct  and  easier 
made  if  we  assume  that  the  plate  voltage  swings  to  zero. 
If  we  set  up  the  expressions  for  the  instantaneous  volt¬ 
age  and  current  by  integration  determine  the  average 
power  over  one  cycle  of  a  sine  wave  we  arrive  at  tlie 
results  tabulated  below.  The  figures  are  for  a  single 
tube,  but  it  is  assumed  that  two  tubes  are  used  so  that 
the  combined  output  is  sinusoidal. 

Power  relations  for  full  grid  swing 

Class  A  Class  B 

4 

fF «=»£./,“ power  from  plate  supply  fFa  =  — 1 .27E,l, 

T 

liP’i.=»I£,/.  =  0.50£,/.  =  powerin  load 

4 

i£./.  =  0.50£./.  =  plate  dissipa-  H’r - l£./.-0.27£./. 

tion  T 

£//.  =  0.S0  £f/.-  — =  0.78 

4 

For  half  grid  swing 

2 

^«  =£./.=  power  from  plate  supply  =  — E,I,=>*0.6iE,I, 

WL  =  \f8  £,/,  =  0.l2S  £,/,  =  powcr  in 

load  fFL~\E.I,~0.2SEJ, 

2 

;iV  =  7/8£./.  =  0.875  £./.-  plate  dis-  ff  ,  = - \E.I,~0.39 E.l. 

sipation  t 

£//.  =  0.12S  £//.=— =  0.39 

8 

Some  interesting  facts  are  apparent.  With  full  grid 
swing  the  power  output  is  twice  as  large  for  the  push- 
push  case,  while  the  power  required  of  the  supply  source 
is  27  per  cent  greater.  This  last  may  be  somewhat  un¬ 
expected,  but  it  must  be  remembered  that  since  output 


82 


March.  7932  —  ELECTRONICS 


tubes  are  coupled  to  their  load  with  a  device  having 
negligible  d.c.  resistance  that  “Eo”  represents  the  supply 
voltage  for  the  class  “A”  case  and  “2  Eo”  the  voltage  for 
the  class  “B”  amplifier.  However,  the  plate  dissi¬ 
pation  for  class  “B”  is  but  slightly  more  than  half  of  that 
of  the  other  type  and  the  theoretical  maximum  efficiency 
to  be  obtained  with  class  “B”  is  78  per  cent  while  for 
class  “A”  it  is  only  50  per  cent. 

'I'his  of  course  indicates  that  in  the  push-push  condi¬ 
tion  the  tube  will  develop  less  heat  and  that  if  class  “A” 
oi)eration  is  safe  we  may  increase  the  plate  voltage  to  a 
value  greater  than  2E,  and  so  obtain  still  greater  output. 
Making  the  dissipation  equal  in  the  two  cases,  class  “B” 
would  yield  3.7  times  the  output  of  class 

.‘Ml  this  is  for  full  grid  swing.  When  we  consider  an 
input  of  half  this  amount  we  find  that  the  output  is  of 
course  cut  to  one  fourth  in  both  cases  but  in  the  class  “A” 
tyj)e  the  power  delivered  by  the  supply  source  remains 
the  same  while  in  the  class  “B”  case  the  battery  power 
is  halved ;  thus  the  power  required  varies  directly  with 
the  grid  swing,  with  push-pull  the  efficiency  drops  with 
the  square  of  the  input  voltage  while  for  push-push  the 
efficiency  is  directly  proportional  to  the  grid  swing. 

The  plate  dissii)ation  rises  as  the  input  falls  in  class  A. 
This  fact  is  well  known  to  anyone  who  has  operated  a 
tube  transmitter.  W’ith  no  input  the  plate  loss  must  equal 
the  supply  power.  In  the  class  “B”  case  the  plate  loss 
must  be  zero  under  the  ideal  conditions  we  are  consider- 

.4 

ing.  1  he  maximum  dissipation  with  class  “B”  is 

RoL,  or  0.41  Eolo  and  is  developed  with  a  grid  swing  of 

2 

—  or  0.64  times  the  maximum, 
n 

We  have  considered  positive  grid  swing  for  class  “A” 
as  well  as  class  “B”  although  in  most  class  “A”  work  it  is 
assumed  that  the  grid  will  stay  negative.  However,  there 
ajijiears  to  be  no  reason  for  ditferentiating  between  the 
two  cases  in  this  respect  providing  that  the  power  limi¬ 
tations  of  the  tubes  are  not  exceeded.  This  requirement 
has  been  responsible  for  restricting  the  use  of  class  “A” 
with  positive  grid  swing  largely  to  applications  where 
the  normal  plate  voltage  is  not  available.  In  the  110-volt 
d.c.  receiver  such  practice  has  been  used. 

Distortion  with  push-push  tubes 

So  far  we  have  considered  idealized  plate  character¬ 
istics.  Since  the  plate  voltage  cannot  be  swung  to  zero 
actual  efficiencies  will  be  somewhat  lower  than  those  indi¬ 
cated.  Since  the  characteristics  are  not  linear  some  dis¬ 
tortion  will  be  present.  At  this  point  push-pull  is  con¬ 
siderably  ahead  of  its  competitor.  The  combination  of 
characteristics  shown  in  Figs.  4  and  5  will  cancel  all  even 
harmonics  due  to  plate  current  curvature.  Since  in 
triodes  the  second  harmonic  is  most  important  the  output 
will  be  relatively  pure  with  the  push-pull  arrangement. 
With  class  “B”  however,  non-linearity  of  the  individual 
tubes  will  show  up  in  the  result  as  is  evident  from  an 
inspection  of  Fig.  3.  For  this  reason  the  proper  bias 
for  class  “B”  work  is  usually  a  compromise.  Reasonably 
pure  output  at  high  levels  is  often  obtained  by  allowing 
noticeable  distortion  at  low  levels. 

Push-pull  amplification  has  an  important  advantage 
over  single  tube  class  “A”  work  due  to  the  fact  it  im¬ 
presses  little  alternating  voltage  effect  on  the  plate  current 
supply  source.  Push-push  loses  all  this  advantage  because 
the  current  must  be  supplied  in  double  frequency  pulses 
[Please  turn  to  page  112] 
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Fig.  1 — Idealized  tube  characteristic 
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Fig-  5— Two  tubes  operated  in  push-pull 
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Characteristic  electron  diffraction  rings.  The  photo  at  the  left  shows  six 
of  the  rings  clearly,  and  there  are  at  least  two  other  fainter  rings  present 


diffraction 


By  C  J.  PHILLIPS 

Physical  Laboratory, 

Coming  Glass  IVorks,  Corning,  X.  1’. 


SCIENCE  and  its  applications  have  come  a  long,  tor¬ 
tuous  way  since  Sir  W'^illiam  Crookes  first  discov¬ 
ered  cathode  rays  in  the  80’s.  From  a  crude,  un¬ 
stable  plaything,  the  electron  tube  has  been  so  improved 
that  today  we  use  cathode  rays  to  build  up  a  picture  in 
the  television  receiver,  in  which  use  tomorrow  they  may 
be  the  accepted  type.  Far  from  being  a  delicate,  fussy 
bit  of  apparatus  the  cathode  ray  oscilloscoj^  developed 
by  Zworykin,  for  example,  requires  no  trained  technician 
on  the  receiving  end,  is  noiseless  in  operation,  and  has 
no  mechanical  moving  parts  whatever.  Furthermore, 
we  use  cathode  rays  to  excite  X-rays  for  medical  use  in 
clinical  diagnosis,  while  in  industry  these  X-rays  disclose 
hidden  faults  in  substances  so  diverse  as  glass,  metaj, 
and  wood. 

A  striking  phenomenon,  until  recently  unknown,  which 
occurs  when  electrons  are  shot  completely  through  very 
thin  metallic  films  must  be  placed  well  in  the  vanguard 
of  the  discoveries  promising  wide  industrial  application. 

The  films  used  are  of  the  order  of  ICT®  cms.  in  thick¬ 
ness.  In  a  well  evacuated  cathode  discharge  tube  the 
pattern  formed  on  a  photographic  plate  normal  to  the 
path  of  the  electrons  shot  through  the  film,  consists  of  an 
intense  central  spot  due  to  unscattered  electrons,  sur¬ 
rounded  by  a  fainter  region  containing  several  rings  con¬ 
centric  about  the  central  region. 

These  rings  are  due  to  electrons  which  have  been  dif¬ 
fracted  by  the  crystalline  planes  within  the  film  in  a 
manner  exactly  analogous  to  that  of  X-rays  in  a  powder 
photograph.  From  these  rings  much  can  be  learned  about 
the  internal  structure  of  the  film — often  more  than  can 
be  discovered  by  use  of  X-rays.  The  most  important  fact 
is  that  the  number  and  form  of  the  rings  is  closely  de¬ 
pendent  upon  the  nature  of  the  film’s  surface,  its  external 


form,  and  the  ga.seous  films  adsorbed  by  it.  Since  it  is 
not  yet  possible  to  physically  descrilx'  a  "surface”;  i.e., 
to  s]^cify  the  exact  conditions  influencing  the  emergence 
of  electrons  from  surfaces,  the  significance  of  an  appa¬ 
ratus  which  permits  study  of  such  conditions  should  be 
apparent  to  anyone  interested  in  industrial  applications 
of  electronics. 

Materials  showing  diflPraction  rings 

Polished  metal  surfaces,  for  exam])le.  .show  no  electron 
(litTraction  rings.  The  process  of  jxflishing  presumably 
produces  an  amorphous  outer  layer  so  that  the  emergent 
electrons  are  irregularly  diffused.  A  surface  of 
aluminum  etched  with  caustic  potash  will  also  fail  to  give 
a  pattern,  probably  because  the  electrons  cannot  strike 
;it  a  small  enough  angle  upon  the  coarse  surface  obtained 
by  the  etching.  Finally,  gold  and  copper  electrolyticallv 
deiMjsited  do  not  show  diffraction  rings.  Hut  gold  sput¬ 
tered  on  <|uart/-.  or  nearly  any  metal  beaten  sufficiently 
thin,  will  give  very  good  rings. 

The  very  slow  diffraction  beams  of  Davisson  and 
Germer  are  e.xtremely  sensitive  in  another  manner — to 
gas  conditions  and  layers  of  moisture  uiH)n  the  diffracting 
substance.  From  a  .study  of  the  variation  of  beam  in¬ 
tensity  with  gas  present,  they  have  estimated  the  distance 
of  certain  gas  layers  from  a  nickel  surface  to  lx*  alxuit  3 
.Angstrom  units. 

In  one  .set  of  rings  recently  photographed,  and  shown 
at  the  left  of  the  accompanying  pair  of  jnctures,  apjdica- 
tion  of  the  usual  diffraction  theory  to  these  rings  (the) 
are  of  a  film  of  (/old  ai)prox.  8x10**  cms.  in  thickness) 
lead  to  the  va’ue  4.071  .A  for  the  unit  cube,  as  compare<l 
to  the  accepted  value,  4.06  .A,  an  error  of  about  0.3  of 
1  per  cent.  The  e.xactness  of  the  results  is  apparent. 
Exposure  was  for  15  seconds  at  4400  volts,  the  latter 
being  a  value  of  i)articular  interest  because  easily  obtain¬ 
able  ])ractically.  Tlie  film  was  obtained  by  beating. 

Applications  of  the  surface  eflFects 

It  is  itnmediately  apparent  that  a  quantitative  study  of 
surface  effects  discoverable  by  electron  diffraction  will 
be  of  value  in  investigation  of  photo-electric  cells.  Hen- 
surface  conditions  have  long  played  a  dominant  role. 
Thus,  it  is  not  certain  even  now,  after  a  decade  of  con¬ 
troversy,  whether  e.xtraction  of  adsorbed  gas  increases 
or  decreases  the  photo-emi.ssion  from  a  given  .surface 
[Please  turn  to  page  114] 
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long  programs 


or  books 


An  Austrian  device 


By  Dt.  IRVING  J.  SAXL 

Consulting  Physicist 


HOW  the  phonoj'raph  business,  once  highly  pros- 
l)er<»us,  sutTercd  at  the  birth  of  radio  and  how  the 
renai.ssance  of  that  older  industry  is  being  brought 
alwnit  by  the  electron  tube  amplifier,  the  very  device  that 
put  it  nearly  in  the  grave,  are  well  known  to  readers  of 
Illcctrottics.  Research  in  recording  and  reproducing 
music  does  not  stand  still  even  after  long-playing  rec¬ 
ords.  greatly  imjiroved  fidelity,  and  vastly  increased  vol¬ 
ume  have  been  achieved. 

In  luirojK*.  as  in  America,  newer  methods  of  recording 
are  being  (leveloped.  In  Austria  for  example  the  method 
of  recording  on  small  film  or  on  glossy  printing  jiaper 
explained  here  is  well  on  the  way  to  commercial  sale. 

In  the  |)resent  heavy  competition  with  radio,  only  a 
repnKlucing  machine  with  excellent  sound  (juality  will 
be  able  to  stand  u]).  I'.lectronic  am])lification  naturally 
is  the  i)ro]>er  means  for  doing  this.  In  addition  if  long 
records  are  supposed  to  l)e  j)Iayed.  i)ro|x*r  means  have  to 
Ik*  found  to  make  iM>ssihle  an 
editing  of  these  records  .so 
that  if  a  little  mistake  occurs 
somewhere  in  the  middle  of 
the  iK'rformance  the  entire 
recording  procedure  does  not 
have  to  Ik*  begun  all  over 
again. 

In  the  Austrian  machine 
illustrated  here  a  strip  of 
film  about  one-quarter  inch 
wide  travels  from  one  coil  to 
the  other  i)ast  a  source  of 
light  and  a  light  .sensitive  de¬ 
vice.  and  is  recoiled  on  the 
other  spool.  The  variable 
area  method  of  recording  is 
used.  The  apparatus  can  he 
made  to  use  glossy  printing 
paiK-r  and  two  records  can 


be  put  on  one  roll  of  paper,  one  record  on  the  top  and 
the  other  on  the  bottom.  If  film  is  used  the  light  shines 
through  the  record,  if  paper  is  used  which  is  opaque,  re¬ 
flected  and  diffused  light  is  employed  by  a  slightly  dif¬ 
ferent  method. 

In  the  reflected  light  system  using  opaque  paper,  il¬ 
lumination  from  two  sides  is  used  and  by  a  focussing 
scheme  the  center  of  the  film  is  projected  on  the  photo¬ 
sensitive  cell.  A  small  motor  provides  the  power  to  pull 
the  i)aper  past  the  light  source  and  slit. 

In  the  Austrian  device  selenium  is  the  light  sensitive 
material  and  excellent  fidelity  of  all  useful  frequencies 
is  claimed.  The  length  of  playing  depends  entirely  ujion 
the  length  of  paper  or  film  used,  and  the  advantage  of 
being  able  to  edit  the  record  is  a  very  great  one  indeed. 
Records  to  play  25  or  more  minutes  are  easily  possible. 

Talking  books  for  the  blind 

h'or  years  the  blind  have  watched  the  growth  of  the  idea 
of  recorded  speech  and  music.  The  libraries  of  music 
and  books  which  long-playing  records  of  high-quality 
could  oi)en  to  the  blind  would  be  of  particular  humani¬ 
tarian  value.  .\i  the  present  time  there  are  laws  in  many 
states  which  provide  from  $125  to  $300  for  each  blind 
student  {jer  year  for  which  he  is  supposed  to  have  some 
one  read  to  him  works  which  will  increase  his  further 
study.  Here  is  a  great  market  for  such  a  device  as  the 
talking  book. 


Sample  recordings  on  film  (above)  and  on  paper 
(below).  In  practice  the  record  is  run  through 
twice,  programs  being  recorded  on  both  edges 

'File  ex])ense  of  recording  a  film,  a  book,  an  ojKjra  or  a 
symphony  and  of  making  as  many  contact  glossy  pjints 
as  desired,  would  l)e  very  small  indeed  compared  to  any 
other  method  of  getting  the  information  and  entertain¬ 
ment  to  an  equivalent  number  of  blind  students. 

In  this  .\u.strian  device  there  are  several  obvious  ad¬ 
vantages.  'I'he  first  is  the  fact  that  long  jflaying  records 
are  easilv  ]>ossiblc.  the  si)ace  recpiired  for  the  6-millimeter 

film,  or  paper,  being  small 
compared  with  an  equivalent 
playing  time  in  disk-type 
records.  Secondly,  there  is 
the  advantage  that  editing 
can  take  place  very  simply, 
small  parts  of  the  recorded 
film  being  taken  out  and  re- 
jilaced  with  a  new  recording 
if  desired.  The  use  of  se¬ 
lenium  which  gives  an  ap¬ 
preciable  current  change  with 
variations  in  light,  eliminates 
some  of  the  amplification 
necessary  in  many  other  re¬ 
producing  equipments.  In 
the  Austrian  machine  varia¬ 
tions  in  output  of  tlie  cell 
with  frequency  seem  to  have 
been  compensated. 
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The  new  music  of 


Electronic 


oscillations 


The  latest  instruments  of 
Theremin,  Ranger  and  Miessner 


Demonstrations  of  several  of  the  most 

interesting  of  the  new  developments  in  electronic 
musical  instruments  were  given  at  a  general 
meeting  of  the  New  York  Section  of  the  American 
Institute  of  Electrical  Engineers.  February  26.  when 
Benjamin  F.  Miessner  of  Milburn.  X.  J..  showed  for 
the  first  time  his  new  electronic  organ-piano;  Professor 
Leon  Theremin  exhibited  his  instruments  of  the  space- 
control.  keyboard,  and  fingerboard  types,  and  C  aptain 
Richard  H.  Ranger,  presented  the  theory  and  operation 
of  the  Rangertone  organ,  played  over  control  wires  from 
his  home  in  Newark,  N.  J.  Walter  Damrosch  discussed 
the  future  of  electrical  music,  which  he  regards  as  being 
now  in  an  experimental  but  hopeful  stage;  and  Leopold 
Stokowski,  absent  in  Mexico,  sent  a  message;  “There 
is  much  opposition,  but  in  time  we  shall  overcome  it.’’ 

The  new  Miessner  instrument  was  played  successively 
as  a  piano  and  as  an  organ,  and  as  the  source  of  tones 
duplicating  those  of  the  flute,  French  horn,  violin, 
piccolo,  music-box,  etc,  Mr.  Miessner  uses  piano  strings 
as  the  source  of  his  vibrations,  which  are  then  amplified 
and  recombined  electrically,  and  heard  through  a  loud¬ 
speaker,  no  sound  coming  from  the  piano  itself.  By 
manipulating  a  series  of  switches,  the  wide  range  of 
timbre  and  tone  quality  can  be  obtained. 

Mr.  Miessner  explains  his  organ 

“To  manipulate  the  mechanical  vibrations  of  a  string 
on  a  soundboard  in  operation  is  almost  inconceivable, — 
certainly  impractical,”  said  Mr.  Miessner.  “But,  sup¬ 
pose  we  convert  the  string’s  mechanical  oscillation  into 
a  corresponding  electrical  oscillation  before  it  appears 
as  sound?  What  truly  amazing  possibilities  are  pre¬ 
sented  to  the  acoustical  physicist!  Once  in  this  plastic, 
flexible  form,  the  imagination  alone  is  the  limit  of  its 
possible  transmutations.  The  developments  of  twenty 
years  of  electronics  are  at  one’s  elbow  to  suggest,  to 
assist,  and  to  realize  these  possibilities. 

“Does  one  wash  to  change  the  harmonic  composition 
of  the  string  tone  ?  We  need  only  select  the  appropriate 
point  along  the  string  in  effecting  the  translation  into 
electrical  form  to  change  the  quality  considerably.  To 
change  it  greatly  we  may  simultaneously  translate  at 
several  points  and  add  or  subtract,  multiply  or  divide 


these  electrical  translations  in  infinite  variety  of  com¬ 
binations.  Is  the  bass  too  thin  or  the  treble  too  weak, 
or  both?  Control  of  the  frequency  characteristic  of  the 
amplification  system  enables  us  to  meet  any  demand  or 
caprice  of  composer  or  artist. 

“Would  a  volume  swell  help  the  artist  better  to  express 
his  musical  ideas?  An  electrical  volume  control,  oper¬ 
ated  by  a  foot  pedal,  gives  him  this  effect  without  the 
slightest  difficulty.  Does  he  wish  to  alter  the  shape  of 
the  tone  dynamically,  to  increase  or  decrease,  its  damp¬ 
ing  rate?  Means  for  this  too  are  available. 

“Perhaps  the  performer  would  like  to  convert  his 
piano  into  an  organ! — to  obtain  organ  tones  from 
strings !  Strange  to  say — even  this  is  possible.  And  in 
this  organ  performance.  I  may  add  that  the  keys,  as  in  a 
piano,  but  not  in  an  organ,  are  touch-responsive,  so  that 
dynamic  expression  becomes  possible  by  touch  on  the 
keys  and  so  that  the  almost  universal  piano  technique 
may  be  used  for  organ  playing.  All  of  these  features 
are  just  as  interesting  to  the  composer  as  to  the  artist. 
For  the  composer  is  always  seeking  new  means,  new 
modes  of  musical  expression  to  widen  and  extend  the 
translation  of  his  artistic  ideas  into  tonal  beauty. 

“While  no  plans  have  yet  been  formulated  for  com¬ 
mercial  production  of  these  instruments,  I  l)elieve  they 
can  be  ]iroduced  to  sell  in  tbe  price  range  of  grand 
pianos,  and  complete  in  one  case.” 

Principles  employed  in  the  Theremin  devices 

Preceding  the  demonstration  of  his  space-controlled 
instrument,  the  keyboard  console,  and  the  fingerboard 
Theremin  which  resembles  a  bass  viol  and  is  played  by 
manipulating  the  pitch  by  the  left  hand,  while  working 
the  volume-lever  w'ith  the  right  hand  fsee  illustration 
opposite).  Professor  Theremin  said; 

“In  order  to  obtain  the  tonal  material  necessary  for 
a  musical  performance  it  is  insufficient  to  vary  the  tone 
color  j)eculiarities  characterized  by  the  use  of  certain 
harmonics.  The  similarity  to  one  or  another  existing 
instrument  depends  to  a  great  extent  upon  the  manner 
in  which  the  instrument  is  played.  The  most  character¬ 
istic  ways  of  playing  these  electrical  instruments  are: 
the  control  in  space  (vocal  character),  the  fingerboard 
control  (string  character)  and  the  keyboard  control 
(wind  and  keyboard  character).  For  the  realization  of 
these  objects  the  following  methods  of  application  of 
electronic  tubes  are  used  : 

1.  The  heterodyne  method  of  obtaining  audio  fre¬ 

quencies. 

2.  The  obtaining  of  necessary  harmonics; 

a.  in  separate  high  frequency  circuits, 
h.  by  the  variation  of  the  degree  of  intensity  of 
the  mutual  entrainment  of  oscillatory  circuits, 
c.  by  the  application  of  combined  characteristics 
of  electronic  tubes. 

3.  The  use  of  expotential  processes  of  charge  and 

discharge  of  condensers  through  definite  resist¬ 
ances  and  self-inductances  and  the  obtaining  of 
various  time  constants. 

4.  Compensation  of  the  natural  periods  of  audio  cir¬ 

cuits  through  electrical  absorption. 

5.  The  control  of  frequencies  by  the  influence  upon 

R  or  L  or  C  through  resonant  auto  transformer 
circuits. 

6.  The  stabilization  of  oscillatory  circuits. 

[Please  turn  to  page  114] 
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Some  recent 


electronic 


Benjamin  F. 
Miessner  and  his 
electronic  organ- 
piano.  The  pi¬ 
ano-strings  when 
Struck,  produce 
vibrations,  which 
are  amplified, 
modulated  and 
recombined,  and 
heard  through  a 
loudspeaker,  pro¬ 
ducing  many  new 
and  unusual  effects 


musica 


instruments 


Maurice  Martenot  and  his  in¬ 
strument  brought  from  France, 
which  can  produce  various 
sounds 


Captain  Richard  H.  Ranger  at 
the  keyboard  of  his  Ranger- 
tone  electric  organ.  Fixed- 
ratio  alternators  provide  the 
source  of  the  fundamentals 
and  harmonics,  which  can  be 
combined  in  various  propor¬ 
tions,  creating  a  wide  range 
of  effects,  including  some 
strikingly  new  musical  char¬ 
acteristics 


Professor  Leon  Theremin  and  his 
fingerboard  cello  instrument.  With 
the  left  hand,  the  player  fingers  a 
contact  strip,  much  as  he  would  the 
strings  of  a  viol,  and  with  the  right 
hand  he  works  the  volume  lever. 
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Broadcast  transmitter 


measurement 


using  a  common  wavemeter 


By  E.  A.  LAPORT 

Westinghouse  Elec.  &  Mfg.  Co. 
Chicopee  Falls,  Mass. 


IT  frequently  happens  that  broadcasting  stations  lack 
the  equipment  necessary  for  checking  their  trans¬ 
mitters  for  percentage  of  modulation,  frequency 
fidelity  characteristic  and  amplitude  linearity.  Yet  these 
three  points  of  performance  are  of  primary  importance 
and  should  be  known  to  the  station  engineer  at  all  times. 
These  properties  of  a  transmitter  should  be  periodically 
measured  because  they  are  vitally  affected  by  changes  of 
tubes,  circuit  tuning,  loading,  etc. 

Most  stations  have  (and  every  station  should  have)  a 
good  wavemeter  equipped  with  a  thermo-galvanometer. 
Also,  most  stations  have  an  audio  oscillator,  or  can 
obtain  one  when  needed.  By  means  of  these  two  instru¬ 
ments  accurate  measurements  of  inqiortant  modulation 
characteristics  of  a  transmitter  can  he  made. 

Measuring  percentage  modulation 

It  is  well  known  that  as  a  transmitter  is  modulated  the 
antenna  current  (or  tank  current)  increases.  For  low 
percentages  of  modulation  this  increase  is  inappreciable, 
but  as  the  percentage  gets  above  ajiproximately  50  per 
cent,  the  increase  becomes  marked,  and  when  100  per 
cent  modulation  has  been  obtained,  the  antenna  current 
has  increased  22\  per  cent  above  the  unmodulated  cw. 
value.  The  formula  stating  the  relation  l)etween  antenna 
current  and  |)ercentage  modulation  ( or  modulation  fac¬ 
tor)  is 


A/2 

/=  Jlo’‘-hIo^— 

\  2 

lo  is  unmodulated  carrier  antenna  current 
I  is  the  current  during  modulation 
M  is  the  modulation  factor  (per  cent  written  as  a 
decimal  fraction) 

Since  power  is  proportional  to  the  square  of  the  current, 
this  same  equation  can  be  written  in  terms  of  power. 

A/2 

W=Wo-\-Wo— 

2 

W  is  average  power  during  modulation 
Wo  is  power  when  there  is  no  modulation 


Wavemeter  resonance  cur\’es  with  added  resistance 


A  current  squared  scale  thermogalvanometer  can  he 
used  to  measure  power  hy  its  relative  scale  readings, 
since  the  scale  divisions  are  proiwrtional  to  average 
power.  The  first  term  is  the  carrier  and  the  second  term 
is  the  power  introduced  by  the  sidebands.  The  .side- 
hand  jKjwer  can  be  seen  to  increase  as  the  square  of  the 
modulation  factor.  We  therefore  have  a  direct  relation  be¬ 
tween  percentage  modulation  and  galvanometer  reading. 

Tune  the  wavemeter  to  exact  resonance  by  coupling 
it  to  the  antenna  or  to  the  output  circuit  of  the  trans¬ 
mitter.  Assuming  100  divisions  as  full  scale  deflection 
on  the  meter,  adjust  coupling  of  the  wavemeter  until  the 
scale  reading  is  60  for  unmodulated  carrier  output,  under 
normal  operating  adjustments  of  the  set.  It  may  Ik- 
necessary  to  ground  one  side  of  the  wavemeter  circuit 
to  eliminate  body  effect  as  it  is  essential  that  the  wave¬ 
meter  be  quite  accurate  in  its  adjustment.  Then  intro¬ 
duce  modulation  at  a  frequency  of  200  or  500  cycles. 
The  rise  in  galvanometer  reading  indicates  the  percent¬ 
age  of  modulation  from  the  following  table,  which  wa» 
computed  from  relations  given  in  preceding  formulas. 

These  figures  depend  upon  essentially  sinusoidal  sym¬ 
metrical  mo<lulation.  If  the  modulation  departs  widel\ 
from  these  conditions,  the  above  figures  will  not  hold 
exactly.  To  measure  the  UKxlulation  capacity  of  a  trans¬ 
mitter,  increase  the  input  until  the  galvanometer  just 
shows  a  tendency  to  reach  a  maximum  and  record  the 
scale  reading  compared  with  the  carrier  value. 

Measuring  frequency  fidelity  characteristic 

If  one  holds  the  voltage  of  the  audio  input  to  the 
transmitter  constant  at  different  frequencies,  and  meas¬ 
ures  the  output  percentage  with  the  wavemeter  in  th< 
manner  just  outlined,  it  is  i)ossible  to  get  the  fidelity 
characteristic  by  reading  the  wavemeter.  But  a  goex! 
wavemeter  is  so  sharply  tuned  that  the  high  frequenev 
sidebands  are  greatly  attenuated.  By  adding  enough 
resistance  in  series  with  the  wavemeter  tuned  circuit  t" 
flatten  out  the  resonance  curve  sufficiently  for  essentially 
uniform  attenuation  of  sidebands  within  the  modulating 
range  of  say  30  to  10,000  cycles,  the  wavemeter  can  lx 
used  for  measuring  the  frequency  fidelity  characteristic 
very  accurately.  To  do  this,  measure  the  wavemetei 
resonance  curve  with  an  oscillator.  First  set  the  oscil- 
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lator  to  the  operating  wavelength  of  the  station  in  ques¬ 
tion.  Then  calibrate  the  oscillator  by  means  of  the  wave- 
meter  for  frequencies  5  kc.  and  10  kc.  on  each  side  of  the 
operating  frequency  so  that  the  oscillator  can  he  reset 
to  these  fretpiencies  at  will.  Then  tune  the  wavemeter 
to  the  operating  frecjnency  again  and  couple  it  up  so  that 
full  scale  galvanometer  reading  is  obtained.  Tune  the 
oscillator  to  5  kc.  and  10  kc.  separations  on  each  side  of 
the  operating  frecjuency  and  plot  the  various  meter  read¬ 
ings  against  frecjuency,  as  shown  in  the  figure. 

Xext  add  a  resistance  of  say  50  ohms  in  series  with 
the  wavemeter  tuned  circuit  (a  decade  hox  or  other  good 
resistor  for  radio  frecjuency  use)  and  couple  it  up  to 
full  scale  deflection  and  take  another  resonance  curve. 
'I'his  will  be  much  broader  than  before.  When  the  wave- 
meter  galvanometer  reading  for  fre(juencies  10  kc.  each 
side  of  the  o])crating  wavelength  is  90  per  cent  of  the 
reading  at  the  operating  frecjnency,  the  wavemeter  audio 
characteristic  at  lO.(XX)  cycles  will  l)e  only  0.5  dh.  from 
perfectly  flat.  When  the  10  kc.  separations  are  more 
than  90  |)er  cent  the  error  is  less  than  0.5  db..  but  this 
value  is  sufficiently  low  for  usual  requirements. 

A  family  of  resonance  curves  is  given  showing  the 
audio  characteristic  of  the  wavemeter  for  various  values 
of  resistance  at  7f)0  kc.  In  the  absence  of  a  suitable  radio 
frequency  oscillator  for  taking  characteristics  in  the 
manner  outlined,  fme  can  add  about  60  ohms  of  resist¬ 
ance  and  feel  sure  that  the  wavemeter  characteristic  is 
essentially  flat.  In  adding  the  resistance  in  the  wave¬ 
meter  circuit,  it  will  he  necessary  to  retune  the  wave¬ 
meter  slightly  to  return  it  to  exact  resonance  on  which 
the  measurements  to  he  made  depend. 

'I'he  audio  measurement  is  made  by  comparing  the  out¬ 
put  at  all  the  modulation  freipiencies  with  the  output  at 
one  reference  frecpiency.  It  is  customary  to  use  1,0(X) 
cycle'*  as  the  reference  fre<|uency.  Set  the  wavemeter  for 
a  scale  reading  of  60  for  unmodulated  carrier.  If  the 
transmitter  is  capable  of  100  iH*r  cent  modulation,  it  is 
well  to  use  a  reference  mo<lulation  j^ercentage  of  ()0  per 
Cent  or  70  per  cent  which  allows  the  characteristic  curve 
r«Mim  to  register  rises  and  falls  within  a  range  of  about 
^  dh.  within  which  limits  most  decent  transmitters  will 
come.  If  70  per  cent  reference  level  is  chosen,  modulate 
the  transmitter  with  1.0(X)  cycles  and  increase  the  audio 
input  until  the  galvanometer  rises  from  (jO  to  75  divi¬ 
sions.  Note  the  audio  input  level  to  obtain  this  pt'rcent- 
age  modulation.  'I'hen  start  at  the  lowest  audio  fre- 
([uency  and  hold  the  input  voltage  constant  with  a  good 
volume  indicator  for  each  frecpiency.  Record  the  wave¬ 
meter  reading  for  each  fre(|uency,  and  note  when  mo<l- 
ulation  is  removed  each  time  that  the  needle  drops  hack 
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SCAI.E  READINGS  TO  PER  CENT  MODUL.VTION 


Scale 

PercentaKe 

Scale 

Percentage 

leadinK 

Increase 

Modulation 

Reading 

Increase 

Modulatior 

60 

0 

0 

76 

16 

73 

62 

2 

26 

77 

17 

75 

63 

3 

31.6 

78 

18 

77  5 

64 

4 

36  5 

79 

19 

79.7 

65 

5 

41 

80 

20 

81.6 

66 

6 

45 

81 

21 

83.6 

67 

7 

48.3 

82 

22 

85.6 

68 

8 

51.6 

83 

23 

87.5 

69 

9 

55 

84 

24 

89.5 

70 

10 

57.7 

85 

25 

91 

71 

II 

60.5 

86 

26 

93 

72 

12 

63.3 

87 

27 

95 

73 

13 

65.8 

88 

28 

96.5 

74 

14 

68  2 

89 

29 

98 

75 

15 

70  7 

90 

30 

100 

TABLE  II  — CONVERSION  TABLE  — 
GALVANOMETER  SCALE  DIVISIONS  TO  DECIBELS 


52  per  cent 

70  per  cent 

80  per  cent 

Scale 

level 

level 

level 

60  (cw) 

db. 

db. 

db. 

62 

—  6  0 

-8  75 

—  10  00 

63 

—  4  27 

—  7  0 

—8  24 

64 

—3  0 

—5  74 

—  7  00 

65 

—  2  05 

—  4  78 

—6  00 

66 

—  1  26 

—4  0 

—  5  22 

67 

—  0  6 

—  3  31 

—4  56 

68 

0  00 

—2  73 

—  4  00 

69 

+  0  5 

-2  22 

3  46 

70 

^0  97 

—  1  76 

—3  0 

71 

^1  4 

—  1  35 

—  2  6 

72 

+  1  76 

—  1  0 

—2  22 

73 

+  2  1 

—  0  62 

—  1  87 

74 

+  2  43 

—  0  3 

—  1  55 

75 

^2  73 

0  00 

—  1  25 

76 

+  3  0 

-0  28 

—0  97 

77 

+  3  27 

^  0  54 

—  0  7 

78 

+  3  52 

^0  79 

—0  46 

79 

+  3  76 

^1  03 

—0  23 

80 

^40 

+  1  25 

0  00 

81 

+  4  2 

-t-l  46 

+  0  21 

82 

-4  4 

^1  66 

-hO  4 

83 

^4  58 

86 

+  06 

84 

^4  77 

-2  04 

^0  8 

85 

^4  95 

^2  22 

^0  97 

86 

-5  12 

+  2  4 

+  1  14 

87 

+  5  29 

+  2  56 

+  113 

88 

+  5  44 

^2  71 

+  1  46 

89 

+  5  6 

-2  87 

-H  6 

90 

+  5  74 

+  3  0 

+  1  76 

to  exactly  (>0.  .\fter  taking  the  meter  readings  the  con¬ 
version  to  decibels  difference  in  level  from  the  refer¬ 
ence  level  at  the  reference  frequency  is  made  from  the 
table  given  below. 

A  transmitter  capable  of  a  maximum  modulation  of 
75  jx'r  cent  or  80  per  cent  would  use  a  lower  reference 
level,  and  accordingly  a  convenient  table  based  on  52 
])er  cent  modulation  is  included.  Transmitters  capable 
of  100  per  cent  modulation  and  whose  frequency  charac¬ 
teristic  is  flat  enough  so  that  there  are  no  rises  greater 
than  1.5  db.  may  use  80  per  cent  modulation  as  the  refer¬ 
ence  level  and  get  much  more  accurate  meter  readings 
at  the  higher  deflections. 

Readings  can  lx*  made  to  the  degree  of  accuracy  given 
in  the  table  if  body-effect  near  the  wavemeter  is  elim¬ 
inated  and  readings  are  free  from  paralla.x.  Body-effects 
are  not  troublesome  except  when  measuring  high-power 
transmitters  where  the  coupling  is  so  loose  that  the  field 
is  considerably  affected  by  a  moving  person.  Grounding 
one  side  of  the  wavemeter  is  then  necessary.  This 
method  of  measuring  the  frequency  characteristic  is  use¬ 
ful  in  checking  the  fidelity  of  a  monitoring  rectifier  and 
associated  circuits  in  stations  where  routine  fre(|uency 
checks  are  made  by  means  of  an  output  rectifier  and 
volume  indicators.  When  the  audio  input  voltage  is  held 
absolutely  constant  the  only  inaccuracy  would  occur  in 
reading  the  wavemeter  galvanometer.  With  reasonable 
care,  observations  can  be  made  with  an  accuracy  equal 
to  those  made  with  the  best  volume  indicators  and  asso¬ 
ciated  rectifier  circuits. 

It  is  frequently  desirable,  or  necessary,  to  know  how 
well  a  transmitter  reproduces  in  the  output  the  wave¬ 
form  of  the  input  audio  voltages.  If  the  transmitter  is 
])erfect,  the  amplitude  of  the  output  is  always  directly 
l)roportional  to  the  input  voltages.  If  this  is  true  of 
voltages,  it  must  also  be  true  of  power.  Since  power  is 
readily  measurable  in  decibels,  one  way  of  checking  the 
linearity  is  by  increasing  the  input  level  in  fixed  steps 
\ Please  turn  to  page  114] 
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An  electronic 
hish-speed 
timing  device 


By  W.  M.  ROBERDS 

University  of  Arkansas 


IN  a  previous  paper^  the  author  described  a  vacuum 
tube  relay  and  timing  device  which  is  accurate  to  less 
than  .01  second.  Since  that  publication  the  apparatus 
has  been  simplified  and  made  applicable  to  so  many 
purposes  that  it  seems  appropriate  to  d^cribe  it  in  its 
modified  and  more  useful  form. 

The  indicating  device  is  a  Cenco  impulse  counter^ 
through  which  a  60-cycle  current  is  passed.  Since  the 
indicator  hand  of  this  instrument  moves  one  division 
each  time  the  current  rises  to  a  maximum  it  therefore 
marks  each  .00825  second  and  is  as  accurate  as  the 
frequency  of  the  supply. 

In  developing  a  successful  timing  apparatus  embodying 
the  above  instrument  the  problems  were  (1)  to  devise 
a  method  of  opening  and  closing  the  circuit  to  the  impulse 
counter  in  a  time  appreciably  less  than  .01  second;  and 
(2)  to  make  the  circuit  sensitive  enough  to  be  actuated 
by  very  small  currents  or  voltages.  Mechanical  relays® 
have  been  used  to  accomplish  such  purposes,  care  being 
taken  that  the  same  relay  acted  to  open  and  to  close 
the  circuit  in  order  to  eliminate  the  time  of  action  of  the 
relay.  However,  the  vacuum  tube  relay  herein  described 
accomplishes  the  purpose  simply,  in  less  than  .002  second 
and  is  much  less  likely  to  get  out  of  adjustment.  Figure 
1  shows  a  diagram  which  illustrates  the  principle  of  the 
relay. 

Circuit  operation 

Normally,  the  plate  current  from  Ti  flowing  through 
the  leak  R  holds  the  grid  of  To  so  far  negative  that  there 
is  no  plate  current  in  the  later.  If  however  the  grid  of 
Ti  is  made  slightly  negative  (for  instance,  by  an  e.m.f. 
impressed  at  X)  the  plate  current  is  decreased,  thus 
raising  the  potential  of  the  grid  of  T2  which  in  turn  starts 
the  plate  current  in  this  tube.  This  current  returning 
through  r  impresses  a  negative  potential  on  the  grid  of 
Ti.  Thus  a  regenerative  action  is  set  up  which  quickly 
builds  up  the  plate  current  of  To  to  a.  maximum  and 
maintains  it  at  that  value.  In  this  manner,  the  relay  is 
“closed”  and  remains  so  until  some  outside  impulse 

‘W.  M.  Roberds — RexHew  of  Scientific  Inatrumenta,  Vol.  2,  519 ; 
Sept.,  1931. 

*P.  E.  Klopstes — J.O.8.A.  and  R.8.I.,  t9,  345  :  1929. 

•E.  A.  Speakman — R.8J.,  t,  297  ;  1931. 


Fig.  1 — Fundamental  drctiit  of  the  vacuum  tube  timer 


Fig.  2 — A  phototube  may  be  used  to  supply  the 
impulse  that  starts  the  timer 


Fig.  3 — Differential  system  useful  when 
appreciable  power  is  needed 


impresses  a  negative  potential  on  the  grid  of  r2  sufficient 
to  stop  the  plate  current.  Once  this  current  is  stopped, 
the  plate  current  of  Ti  flows  and  again  holds  the  relay 
“open.”  The  sensitivity  of  the  apparatus  is  controlled  by 
varying  the  slide  on  r.  In  fact,  the  relay  may  be 
“opened”  or  “closed”  merely  by  varying  the  slide  far 
enough  one  way  or  the  other. 

The  “outside  impulse”  is  applied  to  the  grid  To  by 
means  of  a  photoelectric  cell  and  amplifier  tube  Tz  which 
are  connected  as  shown  in  Fig.  2.  Normally,  a  beam  of 
light  on  the  cell  causes  sufficient  current  to  maintain  the 
grid  of  Ts  several  volts  negative  which  is  enough  to  pre¬ 
vent  any  plate  current  flowing  in  this  tube.  While  the 
relay  is  “closed,”  an  instantaneous  breaking  of  the  light 
beam  will  allow  a  pulse  of  plate  current  from  T3  to  flow 
through  R  and  open  “open”  the  relay  as  explained  above. 

If  the  load  is  small  a  power  tube  in  the  place  of  T2 
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may  be  sufficient  to  supply  the  necessary  power.  How¬ 
ever,  in  case  several  watts  are  required,  such  as  are 
needed  by  the  impulse  counted,  a  different  arrangement 
is  desirable  in  this  part  of  the  circuit.  A  very  satisfac¬ 
tory  scheme  is  that  shown  in  Fig.  3.  Here  two  tubes 
Ti  and  have  been  connected  in  push-pull  with  their 
grids  in  parallel  with  that  of  7'o.  In  this  arrangement 
T-i  acts  merely  as  the  control  of  the  relay.  'I'he  plate 
voltages  oi  Ti  and  are  supplied  from  the  secondary 
of  a  well  constructed,  high  ratio  transformer.  The  load 
is  in  the  primary  circuit  of  this  transformer.  While  the 
relay  is  open  and  there  are  no  plate  currents  in  and 
Tb  then  the  impedance  of  the  transformer  is  so  great  that 
only  a  small  part  of  the  supply  voltage  is  impressed  on 
the  load.  But  when  the  relay  is  “closed”  and  1\  and  T'b 
are  drawing  a  few  milliamperes  of  current  the  imj)edance 
of  the  transformer  is  greatly  reduced  and  the  supply 
voltage  drop  is  largely  across  the  load.  This  arrange¬ 
ment  allows  the  relay  to  control  large  loads. 

A  microphone  may  be  used  to  su])ply  the  initial  impulse 
at  -V  (Fig.  2)  which  "closes”  the  relay;  in  this  case  a 
single  tube  of  amplitication  is  necessary.  This  tube  is 
shown  as  Tq  in  Fig.  4  which  also  shows  the  complete 
wiring  diagram.  The  meter  .4  may  l)e  used  to  measure 
the  plate  current  in  either  'A  or  Ta  or  the  current  in  the 
micophone.  Such  readings  aid  in  adjusting  the  apparatus 
while  Ixiing  set  up.  .Ml  tubes  are  of  the  a.c.  type  and  the 
whole  ap])aratus  with  the  exception  of  microphone,  photo¬ 
electric  cell,  and  illuminator  fits  readily  in  a  cabinet  18  in. 
by  10  in.  by  20  in.  It  was  found  necessary  to  shield  this 
cabinet  if  the  instrument  is  to  be  used  near  a  powerful 
radio  broadcasting  station. 

Race  timer 

.•\mong  the  several  uses  of  the  api)aratus  is  that  of  a 
race  timer  at  track  meets.  For  this  purpose,  the  ap- 
]iaratii>  is  set  up  near  the  finish  line  with  control  leads 
running  to  the  microphone  at  the  starting  position,  and 
to  the  photo-electric  cell  directly  on  the  finish  line. 

The  starter  plugs  the  microphone  into  a  jack  at  the 
starting  jtoint  and  by  means  of  it  may  talk  to  the  official 
timer  who  wears  the  headphones  shown  in  Fig.  4.  Thus 
the  starter  may  tell  those  at  the  finish  that  the  runners 
are  ready  to  start,  without  the  customary  whistling  and 
wild  gesticulating.  To  prevent  the  speech  from  starting 
the  timing  device  the  jxitentiometcr  r  is  set  at  the  least 
sensitive  jwsition.  (However  this  is  unnecessary  f«)r 
ordinary  speech.)  The  finish  judge  may  then  signal  the 
starter  that  everything  is  ready  and  the  timer  moves  r  to 
the  most  sensitive  position.  The  sound 
of  the  gun  then  starts  the  apparatus. 

.\  beam  of  light  is  directed  along  the 


wood  one  inch  thick  and  three  inches  square  serves  as  a 
falling  body  and  its  time  of  fall  over  a  known  distance 
is  measured.  “Gravity”  is  then  calculated  by  means  of 
the  familiar  formula. 

Along  the  top  edge  of  the  block  is  a  strip  of  metal. 
Before  it  is  released  this  metal  strip  makes  contact  with 
leads  from  iiii  and  G,  (Fig.  4)  thus  allowing  a  current  to 
flow  through  the  transformer.  As  the  block  starts  to  fall 
this  circuit  is  broken  and  the  resulting  emf.  induced  in 
the  transformer  closes  the  relay.  After  falling  a  meas¬ 
ured  distance  the  block  breaks  the  Ijeam  of  light  to  the 
photoelectric  cell  which  stops  the  device.  The  elapsed 
time  is  measured,  accurate  to  .00825  second,  and  if  the 
distance  fallen  is  four  feet  or  more  the  value,  the  value 
of  the  acceleration  of  gravity  may  be  obtained  accurate 
t(j  less  than  1  per  cent. 

Measurement  of  reaction  times 

The  apparatus  is  also  useful  for  measuring  human  re¬ 
action  time  to  a  fair  degree  of  accuracy.  It  is  seen  that 
the  switch  5*2,  when  closed,  grounds  the  grid  of  Ti  thus 
providing  a  simple  means  of  stopping  the  device.  A 
sharp  sound  in  the  microphone  or  the  flash  of  a  light  is 
used  to  start  the  timer  and  the  subject  presses  ^'2  as  soon 
as  he  hears  the  sound  or  sees  the  flash.  The  timer  then 
indicates  the  time  elapsing  between  the  occurance  of  the 
stimulus  and  the  closing  of  the  switch. 

The  subject’s  reaction  to  touch  may  also  be  measured 
by  bringing  lead  P  into  contact  with  his  body.  The  body 
capacity  is  generally  sufficient  to  start  the  timer  and  the 
subject  stops  it  as  soon  as  possible  by  closing  S-^.  If  the 
body  capacity  is  not  enough  to  start  the  timer,  then  a 
45  volt  battery  between  G  and  an  electrode  in  contact 
with  the  subject  raises  his  potential  so  that  wdien  he  is 
touched  with  lead  P  the  conduction  current  will  close  the 
relay.  Of  course,  in  both  cases,  the  electrode  P  must  l)e 
well  insulated  from  the  experimenter. 

Such  a  timing  device  provides  a  simple  and  accurate 
means  of  measuring  time  intervals  of  the  order  of  0.5 
second  to  1 5  seconds.  Since  it  may  be  actuated  by  photo¬ 
electric  currents  or  microphone  voltages  it  is  applicable 
to  a  great  number  of  uses. 

In  the  relay  part  of  the  circuit  all  coupling  is  made  by 
means  of  high  resistances  so  that  the  time  of  ojiening 
or  closing  is  extremely  short.  The  longest  time  involved 
is  that  required  to  charge  condenser  C  (.1  mfd.)  by  the 
grid  current  of  Ti.  This  time  is  less  than  .002  second 
which  is  small  in  comj^arison  with  .CX)825  second,  the 
smallest  division  on  the  impulse  counter. 


finish  tape  and  falls  on  the  photo¬ 
electric  cell.  As  the  first  runner  breaks 
the  tape  he  also  interrupts  the  beam 
of  light  which  opens  the  relay  and 
stops  the  indicator.  Thus  the  first 
man  is  timed  accurately  to  less  than 
.01  second. 

If  the  runners  are  to  make  more 
than  one  crossing  of  the  finish  line, 
such  as  in  a  race  requiring  more  than 
one  lap  of  the  track,  then  the  switch 
•''1  is  opened,  and  is  closed  only  just 
before  the  finish. 

The  device  may  be  used  in  the 
laboratory  to  measure  the  acceleration 


Fig.  4 — Use  of  microphone  to  start  timing  mechanism  for  races.  A 


of  gravity.  For  this  purpose  a  block  of 


phototube  marks  the  instant  the  end  line  is  crossed 
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Can  radio  tubes 


be  sold  abroad? 


By  S.  E.  LASZLO 

Export  Engineer 


Total  United  states  exports  of  radio  receiving; 
tubes  in  1931  increased  about  30  per  cent  over  the 
jirevious  year.  In  1930  the  total  number  of  tubes 
shipped  abroaci  was  1,773.700,  valued  at  $2,363,234. 
The  corresponding  number  for  1931  is  estimated  to  be 
between  2,300,000  and  2,500,000.  Official  figures  are 
not  yet  available.  American  tube  manufacturers  unfor¬ 
tunately  have  not  received  a  correspondingly  larger  profit. 
The  reasons  for  the  increase  in  our  tube  exports,  in  spite 
of  the  general  trend  of  business  and  the  decline  in  pur¬ 
chasing  power  all  over  the  world,  are  too  numerous  to 
mention.  Some  of  the  factors  that  were  mainly  respon¬ 
sible  for  this  increase,  were  the  large  exports  of  radio 
sets  and  component  parts.  Overproduction  and  the 
consequent  fall  of  prices  in  the  domestic  market  had  an 
unfavorable  effect  upon  export  prices.  American  tube 
manufacturers  received  an  average  of  $1.33  for  each 
exported  tube  in  1930.  In  1931  they  got  only  85  cents. 
These  figures  of  course  represent  the  whole  year’s  aver¬ 
age,  and  the  present  figures  could  safely  be  put  some¬ 
where  between  65  and  70  cents. 

Analysis  of  export  market 

Roughly,  four-fifths  of  our  radio  exports  were 
absorbed  by  fourteen  countries,  wddely  scattered  all  over 
the  world,  and  the  remainder,  one-fifth,  was  taken  by 
seventy-eight  countries.  Europe  took  the  most  tubes, 
followed  by  South  America  and  Australia,  The  fourteen 
most  important  markets  were  Australia,  Italy,  Canada, 
New  Zealand,  United  Kingdom,  France,  Switzerland. 
Spain,  Uruguay,  Brazil,  Belgium,  Cuba  and  Chile.  While 
Australia,  Canada,  New  Zealand  and  Spain  have  kept 
their  respective  places  in  the  export  list,  Argentine  moved 
to  the  second  place  last  year,  United  Kingdom  to  the 
sixth  from  the  thirteenth,  France  to  the  seventh  from 
the  twelfth.  Each  of  these  countries  took  over  100,000 
tubes. 

In  recent  months  several  countries  have  put  up  restric¬ 
tions,  others  have  raised  their  tariffs,  still  others  are 
considering  special  restrictive  measures  against  the 
importation  of  radio  tubes.  The  most  outstanding  of 
these  restrictions  are  the  new  British  tariff  in  force  since 
December  19,  1931,  and  a  quota  system  in  France  in 
force  since  January  2,  1932. 

The  imposition  of  a  50  per  cent  duty  on  receiving 
tubes  in  addition  to  the  key  industry  duty  of  33^  per 
cent,  ad  valorem,  in  operation  since  December  19,  1931, 
aroused  a  great  interest  among  British  and  foreign 
manufacturers.  In  the  last  three  months  of  1931,  a 


large  number  of  tubes  was  dumped  in  Great  Britain, 
in  anticipation  of  this  duty. 

During  1930,  the  average  quantity  imported  monthly 
was  149,000  while  in  October  of  1931  the  figures  had 
risen  to  426,000.  In  November,  no  less  than  573.0(X) 
tubes  were  imported,  this  being  slightly  less  than  four 
times  the  monthly  average  for  1930.  Only  4  per  cent 
in  Se]itember,  34  per  cent  in  October  and  about  5  per 
cent  in  November  were  re-exported  into  other  countries. 
Figures  issued  by  the  Department  of  Commerce  are  not 
yet  available  for  the  whole  of  1931.  The  figures  for  the 
first  ten  months  indicate  that  our  radio  tube  export  to 
the  United  Kingdom  has  greatly  increased  during  the 
year.  We  have  shipped  to  that  market  during  the  period 
indicated  106,448  units,  against  29.027  units  in  the  whole 
of  1930.  The  unit  value  of  our  tubes  exported  into  the 
United  Kingdom  in  19.30  was  $1.53  w’hich  figure  has 
fallen  in  the  last  quarter  of  1931  over  50  per  cent  to 
66  cents. 

Great  Britain  has  a  well-established  radio  tube  manu¬ 
facturing  industry  supplying  domestic  needs,  but  due  to 
the  various  needs  of  the  market  as  w'ell  as  to  the 
peculiarly  advantageous  position  of  certain  tube  manu¬ 
facturers  on  the  Continent.  1.. 305.679  tubes  were 
imported  in  1929  and  1,783,021  units  in  19.30.  Her 
exjiort  in  radio  tubes  amounted  to  about  one-ninth  of 
the  total  import  in  1929  and  about  one-fifth  in  19.30, 

France 

The  French  radio  industry  is  alarmed.  Authorities 
and  leaders  of  the  industry  state  that  American  radio 
sets  have  flooded  the  French  market  and  the  public  has 
quickly  recognized  the  superiority  of  American  sets  and 
tubes.  .^11  important  radio  manufacturers  have  attempted 
to  manufacture  sets  which  are  able  to  compete  with 
imported  sets,  and  the  tube  manufacturers  are  now 
offering  receiving  tubes  with  European  and  .Xmerican 
characteristics. 

.\ttempts  to  enact  measures  to  protect  the  French 
industry  are  being  made  by  the  SRIR,  the  French 
Manufacturers  and  Traders  Association,  which  has 
instituted  a  fund  to  enable  protective  propaganda  to  be 
carried  out.  The  fund  subscribed  by  members  of  that 
association  proved  to  be  insufficient.  Soon  it  was  dis¬ 
covered  that  a  very  large  fund  would  be  required  to 
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j»ut  the  scheme  in  oiieration.  The  association  has  now- 
decided  to  use  its  limited  resources  in  a  campaifj^  to 
impress  the  public  with  the  necessity  of  buying  French 
made  floods,  adapting;  thus  a  ‘‘Huy  French”  campaign. 

.More  important  is  a  Governmental  decree,  in  force 
since  January  2.  19v32.  restricting  the  importation  of 
foreign  radio  sets  and  tubes.  The  decree  orders  that 
for  the  first  three  months  of  the  current  year,  imports 
of  radio  shall  he  restricted  to  154.1  metric  tons  monthly. 
(41  that  amount  Holland  is  allowed  79.2,  Germany  50, 
United  States  16.f).  (ireat  Hritain  4.6  and  all  others  com¬ 
bined  5.7  metric  tons.  The  fpiota  allotted  to  us  is  about 
ojie-ciuarter  of  what  we  are  now  exporting  to  France. 
The  (|Uota  for  receiving  tubes  is  15  metric  tons  monthly 
tor  all  countries.  Of  this,  Holland's  share  is  6.  the 
United  Kingdom’s  3.4,  Germany’s  2.  the  United  States’ 
1.7  and  that  of  all  other  countries  1.9  metric  tons.  4'he 
e.xact  basis  for  the  allotments  to  the  exporting  nations 
is  l»(‘lieve<l  to  cover  a  ]^riod  of  years  as  far  hack,  per¬ 
haps,  as  U>29. 

Our  radio  set  cx^iort  into  h' ranee  in  1^31  has  increased 
;i])proximately  H50  jx-r  cent  over  1*4.30.  and  our  receiv¬ 
ing  tube  exjxxt  about  3.''0  per  cent.  We  have  shii)]’ed 
to  h' ranee  in  the  first  ten  months  of  1931  12,057  sets 
a!i<i  07,.s47  rec<‘iving  tubes,  against  1.172  sets  and  32.507 
tul>es  for  the  whole  of  10.30. 

.\greements  have  recently  been  ctmchuled  between  the 
leading  producers  of  radio  tubes,  which  will  probably 
result  in  a  great  reduction  in  competition  and  mutnal 
regulation  of  the  various  jxohlems  in  connection  with 
the  manufacturing  atid  marketing  of  tubes.  Siemens 
Halske  Co.  and  the  German  General  Flectric  Co. 
(.\.K.G.).  have  agreed  with  the  jointly  owned  Tele- 
t unken  Co.,  that  all  of  their  radio  business  shall  he 
concentrated  in  the  latter  concern.  Telefunken  in  turn 
agreed  with  Tekade  (South  German  Telephone  Appa¬ 
ratus  and  Wire  Works  Co.),  an  important  producer  of 
radio  tubes,  that  both  production  and  sale  in  the  future 
shall  he  concentrated  in  the  former  concern.  Tekade 
will  only  manufacture  special  tubes  and  tubes  for  the 
sound  picture  industry.  Negotiations  have  also  taken 
])lace  between  Telefunken  and  Valvo  interests  with  the 
object  of  coming  to  an  understanding. 

.\lthough  it  is  unquestionable  that  some  loose  agree¬ 
ments  have  hitherto  existed  between  the  chief  producers, 
and  a  gentleman’s  agreement  has  ruled  with  regard  to 
prices  and  technical  problems,  the  Telefunken- Tekade 
agreement  introduces  a  new  era  in  the  whole  radio  tube 
industry.  Of  course  in  the  open  market  a  very  keen 
rivalry  has  prevailed.  The  German  radio  tube  industry 
is  practically  controlled  by  Telefunken,  \’alvo  and 
Tekade  Companies  in  order  of  their  importance.  Tele¬ 
funken  is  manufacturing  more  than  half  of  the  German 
prixluction. 

The  tendency  towards  concentration  in  the  German 
radio  tube  industry  is  of  s|x.*cial  interest  to  the  American 
manufacturers,  when  it  is  considered  that  important 
jiatents  will  expire  in  1934  and  unrestricted  competition 
may  be  expected,  in  which  British,  French  and  American 
radio  tulje  makers  will  logically  participate.  This  is 
probably  the  reason  for  this  concentration  process,  which 
would  prevent  rivalry  among  German  manufacturers 
after  the  expiration  of  patents.  Whether  the  German 
market  will  be  open  for  .American  tubes  after  the  lai)se 
of  these  j)atents  is  a  matter  of  conjecture,  but  our 
manufacturers  will  do  well  to  keep  in  touch  with  devel- 
oinnents  in  Germany,  with  a  view  to  a  possible  new 
market,  within  the  next  few  vears. 


Receiving  tube  export  and  import  of  the 
United  Kingdom  in  1929  and  1930* 


Country  of  - - -Export - ^  - - Import 

Destination  or  Origin  1929  1930  1929  1930 

Austria .  752,654  1,221,286 

France .  27,973  220,243  267,754  267,501 

Holland  .  70,019  27,123  425,828  45,999 

Hungary .  15,830  115,475 

Germany .  25,512  59,472 

United  States .  15,880  51,525 

Belgium .  16,518  43,206  . 

.\rgentine  .  14,212  8,818 


Total  of  all  countries  175,087  352,681  1,505,679  1,783,021 

*FiKure8  in  quantity,  as  given  by  the  Hoard  of  Trade. 


Receiving  tubes  imported  to  the 
United  Kingdom  in  1931  (Quantity)* 


C.ountry  of  Orif^in 

September 

October 

November 

.\ustria . 

126,234 

164,631 

225,869 

Hungary 

12,575 

98,%0 

.38,755 

United  States 

26,519 

71,806 

155,806 

France 

39,222 

.50,0.34 

56,645 

Holland 

.5,615 

.38,3.34 

94,425 

(Jermanv  . 

4,6.)3 

1,862 

1,281 

♦Figures  as  given  by  tlie  Hoard  of  Trade. 


During  the  last  two  years  there  has  been  an  immense 
effort  made  to  increase  the  manufacture  of  radio  appa¬ 
ratus  within  the  Commonwealth,  and  the  .Amalgamated 
Wireless  Company  of  Australia  has  made  a  strong 
attemipt  to  secure  a  lion’s  share  of  the  business.  The 
largest  selling  organization  in  .Australia,  that  of  the 
.Australian  General  Electric  Company,  is  concentrating 
its  efforts  very  largely  on  selling  Australian  made  appa¬ 
ratus.  as  the  embargo  upon  the  importation  of  this  kind 
of  equipment  means  that  the  larger  organizations  pre¬ 
viously  importing  from  Great  Britain,  the  Continent  and 
the  United  States  must  either  follow  this  course  or  lose 
their  radio  connections. 

Australia  and  New  Zealand 

Comparatively  few  radio  tubes  are  manufactured  now 
in  Australia  and  the  market  is  almost  entirely  dependent 
upon  the  tubes  made  abroad.  The  best  known  brands 
on  the  market  are  Osram,  Mullard,  British ;  Philips. 
Dutch ;  Radiotron,  American ;  besides  the  less  know-n 
Cossor,  British  and  several  American  made  tubes.  Dur¬ 
ing  the  first  ten  months  of  1931,  we  exported  into 
Australia  335,582  receiving  tubes,  during  the  whole  of 
1930  about  297.675  units.  This  is  an  approximate 
increase  of  nearly  50  per  cent  in  volume  in  1931,  as 
against  the  preceding  year.  The  exported  unit  value 
to  this  country  was  $1.10  in  1930  but  only  85  cents  in 
the  following  year. 

New  Zealand  is  an  important  market  for  sets  and 
tubes.  She  ranks  as  sixth  on  the  United  States  export 
list  for  tubes.  In  1930  we  shipped  to  New  Zealand 
11,963  asembled  sets,  and  during  the  same  period  Great 
Britain.  Canada  and  Australia  combined  sent  16,816 
apparatus.  In  the  first  ten  months  of  last  year  we 
increased  our  shipments  to  16,027  units,  a  proportionate 
increase  of  60  per  cent  in  volume  over  1930.  Our  tube 
export  for  1930  was  138,641  units  and  for  the  first  ten 
months  of  1931  some  108,245.  The  duty  on  sets  is  12^ 
per  cent  preferential.  The  general  tariff  is  42|  per  cent 
plus  a  sur-tax  amounting  to  nine-fortieth  of  the  duty, 
ad  valorem. 
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Low  grid-oirrent  tube  in  high  resistance  measurement 


High  resistance  measurement 

By  F.  a.  Lidbury 

The  General  Electric  low  grid-cur¬ 
rent  tube  (FP-54)  described  in  Elec¬ 
tronics,  September,  1930,  makes  possible 
a  readily  portable,  cheap,  practically 
foolproof,  rapid  and  accurate  setup  for 
the  measurement  of  very  high  resist¬ 
ances.  The  circuit  used  is  shown  be¬ 
low  ;  it  is  a  series  circuit  so  that  once 
the  filament  current  is  attained  all  volt¬ 
age  drops  will  be  correct. 

First,  plate  current  is  balanced  out 
by  an  adjustable  resistor  so  that  the 
microammeter  reads  zero,  or  approxi¬ 
mately  zero.  By  flipping  the  switch  S, 
the  control  grid  bias  is  reduced  by  .22 
volts.  This  brings  the  microammeter 
reading  up  to  about  70  on  the  scale  if  a 
10  microammeter  G.R.  galvanometer  is 
used.  Next  the  switch  is  flipped  back 
and  a  voltage  applied  through  the  un¬ 
known  resistance  (left  of  XX)  to  the 
control  grid,  this  voltage  being  slowly 
increased  until  the  microammeter  as¬ 
sumes  its  previous  reading  of  approxi¬ 
mately  70.  Or  the  switch  can  be  left 
as  it  was  and  the  voltage  applied  in 
the  reverse  direction  until  the  microam¬ 
meter  returns  to  its  original  (zero) 
position.  You  then  know  that  you  have 
applied  a  back  voltage  of  .22,  and  know¬ 
ing  the  total  voltage  applied  to  the  cir¬ 
cuit  consisting  of  the  unknown  is  a 
matter  of  simple  proportion. 

Accuracy  clearly  depends  only  on  the 
following  factors: 

(a)  Accuracy  of  reading  the  current 
in  the  main  battery  circuit  (about  1  per 
cent  with  a  cheap  milliammeter,  and  of 
course  much  more  closely  with  a 
Weston  Standard). 

(b)  Accuracy  of  2-ohm  resistor  in 
grid  bias  circuit.  This  can  be  measured 
to  any  degree  of  accuracy  required. 
These  two  factors  determine  the  change 
of  bias  voltage  by  flipping  the  switch. 


Of  course  this  voltage  can  also  be  deter¬ 
mined.  or  checked,  by  an  L.  &  X.  i)oten- 
tiometer  across  XX. 

( c )  Degree  of  accuracy  with  which 
the  inicroammeter  can  be  read.  ( Much 
better  than  1  per  cent.) 

(  d  )  Degree  of  accuracy  to  wliich  the 
voltmeter  on  source  supplying  variable 
to  resistor  network  can  be  read.  This 
again  depends  upon  type  of  instrument 
used ;  even  a  rough  one,  if  calibrated,  is 
capable  of  better  than  1  iK*r  cen.  accu¬ 
racy. 

(e  )  Degree  of  accuracy  of  "known” 
grid  resistor.  This  can  be  measured  as 
unknown  against  a  standard  1U0,()0  ohm 
as  known.  For  this  purpose  a  wire  and 
plug  arrangement  (,not  shown  in 
diagram )  is  added  by  which  grid  re¬ 
sistance  can  be  shunted,  enabling  this 
resistance  to  be  changed  without  dis¬ 
turbing  the  tube  circuit.  .Since  the  grid 
resistance  can  be  accurately  and  rapidly 
measured,  any  well-built  type  of  high  re¬ 
sistance  from  5  to  100  megs  can  be 
used. 

There  are  only  two  adjustments  to 
make  to  put  the  afifair  into  operation, 
though  about  half  an  hour  is  required 
before  the  tube  attains  steady  conditions. 
There  are 

(  1)  Adjustment  of  rheostat  in  main 
battery  circuit  so  as  to  give  .11  amp  in 
that  circuit. 

(2)  Adjustment  of  resistor  in  bakanc- 
ing  out  circuit  so  as  to  reduce  plate 
current  through  microammeter  to  zero 
or  practically  zero.  The  microammeter 
is  protected  by  a  2.500-ohm  variable 
resistor  in  parallel.  When  this  resistor 
is  short  circuited  no  current  passes 
through  the  microammeter.  As  re¬ 
sistance  is  inserted,  more  and  more  cur¬ 
rent  passes.  When  the  knob  is  turned 
right  around  the  resistance  passes  from 
2,500  ohms  to  infinitive ;  this  means  that 
at  the  moment  of  opening  the  cur¬ 
rent  in  the  microammeter  approximately 
doubles. 


coMMiTNiCATiON  FROM  Mr.  William 
W.  Winship,  58  Schenectady  Avenue, 
Brooklyn,  gives  some  interesting  data  on 
thermal  expansion  of  various  material 
Mr.  Winship  says : 

“We  have  been  interested  in  the  article 
‘Low  Thermal  Expansion  Ceramic’  in 
your  December,  1931,  issue  (page  245). 

“Fused  quartz  or  fused  silica,  which 
has  a  much  smaller  expansion  than  any 
of  the  materials  named,  has  for  some 
reason  been  omitted  entirely  from  thi^ 
list  and  we  submit  the  following  cor¬ 
rected  table,  arranged  in  order  of  in¬ 
creasing  expansions,  and  using  the 
author’s  values  for  his  own  product : 

Linear  expansion  per  °C. 

Fu-sed  pure  silica  or  quartz  .U()0(K)()54 
(0-1,1)00°  C.) 

Invar  (36  per  cent  X'i)  .()(MH)009 
Crolite  No.  7  (0-l(M)°  C. )  .000000'^ 

Oolite  No.  7  (0-200°  C. )  .0000012 


Crolite  No.  7  (0-1.000°  C.)  .0(K)0027 

Glass,  Pyrex  chemical  .(K)00032 

“The  first  figure  given  is  taken  from 
Bureau  of  Standards  .Scientific  Paper 
No.  524  ‘Measurements  on  the  Thermal 
Expansion  of  Fused  Silica’  and  the 
>econd  from  National  Physical  Labora¬ 
tory  investigations  reported  in  Kaye 
and  Labys  ‘Physical  and  Chemical 
Constants.'  ” 


Tubes  In  a 

physiological  laboratory 

"Perhaps  you  may  he  interested  in 
knowing  some  of  the  uses  to  which  we 
have  thus  far  put  the  various  tubes, 
here  in  the  Physiological  Laboratory 
of  the  Washington  University  School 
of  Medicine,  St.  Louis,”  writes  Dr. 
Hubert  B.  Peugnet  of  that  institution. 

“As  you  may  already  know,  in  our 
various  departments,  there  is  consider¬ 
able  study  of  the  electrical  phenomena 
associated  with  the  activities  of  various 
animal  tissues.  For  the  study  of  these 
phenomena,  we  employ  several  cathode- 
ray  oscillographs,  string  galvanometer.,, 
capillary  electrometers,  and  various 
other  recording  devices,  in  connection 
with  suitable  amplifiers  designed  for 
operation  with  the  respective  instru¬ 
ments. 

“We  also  find  considerable  use  for 
other  types  of  tubes,  such  as  the  neon 
glow-tube  which  has  thus  far  found  its 
widest  application,  with  us,  for  use  as 
a  source  of  easily  variable  frequencies 
of  electrical  discharges,  for  the  stimula¬ 
tion  of  tissues. 

“We  are  always  on  the  lookout  for 
improvements  in  electrical  methods.” 
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Cost  of  engineering  radio  sets 

l  iGUREs  VARY  OX  what  it  costs  to  engi¬ 
neer  present-day  radio  receivers.  Some 
chief  engineers  have  about  1.5  per  cent 
of  the  net  sales  price  to  spend  on  engi¬ 
neering  and  development,  others  go  as 
high  as  5  to  8  per  cent.  A  product 
typical  of  the  mass  production  of  the 
past  year  where  extremely  low  price  is 
essential  costs  about  1.5  per  cent  to 
engineer.  Si)ecialty  items  such  as  ex¬ 
pensive  record-playing  machines  cost  as 
much  as  8  per  cent  to  engineer,  chiefly 
because  the  annual  sales  are  small  com¬ 
pared  to  a  midget  set  brought  out  hv 
one  of  the  very  large  companies. 

In  1929  a  company  which  had  a  gross 
retail  sales  of  about  a  million  ilollars 
enij)loyed  9  men  in  the  engineering  de¬ 
partment  at  an  average  monthly  salary 
of  $210.  The  value  of  laboratory  prop¬ 
erty  was  about  $2,000.  In  1920  another 
conii)any  selling  only  to  mail  order 
houses  paid  10  lalxjratory  men  $260 
each  i)er  month  and  had  an  engineering 
eiiuipinent  investment  of  $6,000.  A 
similar  company  doing  about  the  same 
amount  of  business  employed  14  tech¬ 
nical  men,  paid  thi'm  $220  each 
(average)  per  month  and  had  $2,500 
tied  up  in  efpiipmcnt. 

.\  company  which  in  1921  ranked 
very  high  (in  (|uantity  of  output)  paid 
it>  14  technical  men  $40.s  each  per 
month  and  had  test  and  laboratory 
equipment,  including  desks,  etc.,  to  the 
amount  of  something  over  $10,000. 

Another  company,  which  experienced 
considerable  difiiculty  in  negotiating  the 
heavy  cross-currents  of  the  radio  in- 
<lustry,  had  charged  as  engineering  4.2 
per  cent  of  the  net  sales  price  of  re¬ 
ceivers  sold  in  19vW.  This  figure  is 
based  on  the  less-than  100.000  sets 
actually  sold  and  not  on  total  produc¬ 
tion.  The  equipment  in  the  engineering 
•lepartment  exclusive  of  the  model  shop 
was  about  $20,000  and  the  average 
number  of  engineers  and  draftsmen, 
l.iboratory  assistants  employed  was  47. 
.'^till  another  company,  operating  in  the 
high-class,  high-price  field  paid  about  5 
per  cent  for  engineering  in  1920  hut 
onlv  2  per  cent  the  year  before.  The 
higher  figure  was  due  solely  to  smaller 
s:iles. 


Instruments  measure  loss  of 
ultra-violet  by  smoke 

Harmki'i.ness  of  city  smoke,  less  be¬ 
cause  of  smoke  particles  breathed  into 
the  lungs  than  because  smoke  decreases 
the  transparency  of  the  air  and  shuts 
out  part  of  the  health-giving  rays  of 
sunlight,  was  emphasized  by  an  exhibit 
on  clean  air  and  clean  streets  arranged 
recently  by  the  committee  on  public 


health  relations  of  the  New  York  Acad¬ 
emy  of  Medicine.  One  new  instrument 
shown  was  a  portable  meter  and  recorder 
for  ultra-violet  rays.  Two  such  meters, 
one  inside  the  smoky  area  of  a  city  and 
another  somewhere  outside  the  smoke 
zone,  provide  a  continuous  record  of 
the  percentage  tlecrease  of  the  solar 
ray's  by  smoke.  Contrary  to  common 
opinion.  nio>t  of  the  smoke  of  cities  does 
not  come  from  large  factories  or  power- 
house>,  it  w;i!>  stated  by  exi)erts  attend¬ 
ing  the  exhibit,  but  from  the  much 
larger  number  of  smaller  furnaces  in 
small  apartment  houses,  small  office 
buildings  and  private  houses. 

Making  new  emulsions 
at  300,000  cycles 

O.scii.i.ATio.xs  AT  VERY  high  frequencies, 
— in  the  range  from  2(.K),U00  to  200,000 
cycles  per  second — have  shown  more 
results  in  their  reactions  on  liquids 
placed  in  test  tubes  and  vibrated  at 
these  rapid  rates. 

If  water  only  is  placed  in  the 
tia.sk,  minute  bubbles  appear — the  vibra¬ 
tion  acting  to  e.xpel  the  dissolved  air 
just  as  in  the  case  of  heating.  The  air 
will  not  leave  the  li(|uid  immediately, 
however,  hut  will  gather  first  at  sharply 
defined  points  or  nodes  in  the  liquid, 
where  interference  etifects  cause  it  to 
collect. 

If  a  heavy  substance  is  then  poured 


in,  such  as  mercury,  the  metal  will  im¬ 
mediately  begin  to  mix  with  the  water, 
though  normally  it  would  lie  on  the 
bottom.  In  a  short  time  the  entire 
contents  of  the  flask  will  be  black  with 
mercury.  In  this  way  many  other  nor¬ 
mally  unmixable  substances  may  be 
caused  to  mix.  It  has  been  suggested 
that  this  effect  could  be  turned  to  use  in 
making  emulsions. 

Electronic  charges 
build  up  million  volts 

For  studying  lightning  discharges  and 
their  effects  upon  electrical  apparatus, 
a  l,IH)(),()<(0-volt  lightning  generator 
of  Purdue  University,  Lafayette,  Ind.. 
employs  44  condensers  charged  by  sub¬ 
dividing  them  into  eleven  parallel  groups 
of  four  each  and  applying  a  d.-c.  poten¬ 
tial  of  l(K)-kv.  through  resistances  of 
200.(HX)  ohms  per  bank. 

Charging  potential  is  obtained  from 
two  159-kv.  250-milliampere  kenotrons, 
and  can  be  varied  by  means  of  a  full 
190-per  cent  buck  or  boost  regulator 
connected  to  the  primary  winding  of 
the  5-kva.  transformer  supplying  these 
tubes.  The  charging  apparatus  is  re¬ 
mote-controlled  from  a  push-button  sta¬ 
tion.  while  discharge  is  initiated  by  a 
three-electrode  and  trigger-gap  arrange¬ 
ment  which  makes  possible  also  the  syn¬ 
chronizing  of  a  cathode-ray  oscillograph 
with  the  discharge. 


HIGH-SPEED  MERCURY  VAPOR  VACUUM  PUMP 
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This  pump,  the  vertical  apparatus,  developed  by  Prof.  C.  P.  Knipp  at 
the  University  of  Illinois,  will  exhaust  a  two-liter  tube  from  the  Geissler 
stage  (0.05  mm.  mercury)  to  the  X-ray  stage  (about  0.00001  mm.) 
in  seven  seconds 
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left  curve  and  input  adjusted  to  grid  current  flow  for  center  curve.  Curve  at  right  gives  characteristics  of  the  new  tube. 
Solid  curves  are  for  the  new  tube,  dotted  curves  for  the  238  and  dashed  curves  for  the  247. 


An  automobile 
tube  of 

increased  output 


It  has  thf  output  of  a  247  with  low  hattt'rv  <lraiu  for  tin 
lilauieut.  Most  ecoinnuical  and  distortioulrss  operation 
result  frtMii  use  of  two  tubes  iii  inish-pull,  with  greater 
than  tiornial  sclf-hias.  The  total  ])ower  is  soniewhat 
less,  hut  hy  proi)er  choice  of  bias  and  load  impedance, 
second  and  third  harmonics  become  low. 

rite  tijjures  Inflow  show  how  the  distortion  balance  is 
maintained  with  all  injuit  voltages  up  to  the  value  at 
which  ijrid  current  starts.  'I'he  self -bias  eliminates  a 
difticulty  usually  encountered  in  class  “B”  ami)lifiers,  the 
fluctuation  of  ])late  current  is  not  much  higher  than  with 
class  “A"  amplifiers.  The  new  tube  gives  as  much  power 
as  the  247  with  greater  sensitivity  than  the  238;  not 
counting  the  screen-grid  current  and  grid  bias  losses,  the 
idate  efficiency  is  about  70  per  cent.  Taking  these  losse'^ 
into  account  the  efficiency  is  about  45  i>er  cent  comparing 
favorably  with  other  |x?ntodes  in  normal  operation. 


By  M.  BAREISS 

Raytheon  Production  Corporation 


ONE  of  the  most  important  problems  in  automobile 
receivers  is  that  of  supplying  sufficient  audio  out¬ 
put.  The  signal  level  should  be  high  enough  so 
that  driving  noises  will  not  inter! ere. 

The  plate  supply  power  is  very  limited.  Dry  batteries 
of  135  and  later  of  180  volts  have  l)een  generally  used  as 
“B”  supply.  Also  the  B-eliminators  introduced  recently 
are  designed  to  give  only  30-35  m.a.  current,  because  the\- 
operate  on  the  car  battery  already  loaded  up  to  ma.ximum 
capacity.  Allowing  about  10  m.a.  for  the  other  tubes  in 
the  set,  this  leaves  a  maximum  of  25  m.a.  for  the  output 
tubes.  After  subtracting  the  bias  voltage,  about  4  watts 
B-power  remain  and  have  to  be  used  most  economically. 
It  is  easy  to  see  that  2  watts  audio  power  is  the  highest 
possible  output  under  these  conditions. 

Of  the  automobile  tubes,  the  238  type  has  proven  satis¬ 
factory  but  a  tube  with  greater  output  and  greater  sensi¬ 
tivity  is  needed.  The  233  type  has  a  filament  which  does 
not  seem  to  stand  up  in  automobile  use.  The  247  has  been 
used  but  its  high  filament  current  of  1.75  amperes  (1.5 
ampere  for  Eveready  Raytheon  ER-247)  is  much  too 
high  and  its  bulb  size  is  inconvenient. 

A  new  tube  (Eveready  Raytheon  type  LA)  has  been 
designed  to  combine  the  advantage  of  these  several  tubes. 


Rating  and  characteristics  of  Eveready  type  L.A 


Filament  voltage  . 

Filament  current 

Plate  and  screen-grid  voltage 

(Control  grid  voltage 

Plate  current . 

Screen  grid  current  . 

.\mplification  factor 

Mutual  conductance . 

Power  output . 

Load  impedance  . 

Overall  dimensions  length 
diameter 


Base 


6. .3  volts  d.c. 

..30  ampere 
135  165  V.  max. 

— 9  — 11  volts 
12  17  m.a. 

2.5  3.5  m.a. 

100  100 

1900  2100  micromhos 
700  1200  m.w. 

9.500  8000  ohms 

4  11  16  in. 

1  13  16  in. 

5  prong 


Comparative  output  of  power  tubes 


Type 

171. A 

233 

238 

247 

/.  1 

Filament 

.E/VOltS..  . . 

5.0 

2.0 

6.3 

2.5 

6  ,3 

//ampere 

.25 

.26 

.30 

*1.50 

..30 

At£,=£.,  =  100V 

volts. .  . 

18 

8 

9 

6 

6 

I,  m.a _ 

13.5 

10.5 

8 

8 

8.5 

P,  m.w.. . 

170 

350 

270 

300 

300 

At  £,  =  £.,  =  135  V 

E„  volts. . . 

27 

13.5 

13.5 

8 

9 

I,  m.a. . . . 

17.5 

14 

9.5 

13 

12 

P.  m.w. . . 

370 

750 

525 

650 

700 

At  £,=£.,  =  165  V 

Ec,  volts . , 

38 

not 

17 

10 

11 

I,  m.a  . . . 

19 

recom¬ 

11.8 

17 

17 

P,  m.w.. . 

580 

mended 

850 

1100 

1200 

*1.75  in  the  case  of  many  makes  of  247  pentodes. 
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A 


1. 1 

..^0 


6 

8.5 

.UtO 


9 

12 

700 


II 

17 

1200 


;i(S 


I.F.  transformers 
cost  vs.  quality 


By  CHARLES  C.  HENRY 
and  R.  E.  STEMM 

[.ear  Dei’elopmfnts,  Inc. 


Midget  radio  sets  hroujjht  al>nut  ciittinj;  of  size 
and  price  of  receivers  with  pressure  heinc: 
brought  to  hear  on  raw  material  and  parts  suit- 
I)liers.  The  drive  has  l)een  for  lower  prices  with  the 
manufacturers  continually  cutting  their  prices  and 
receiver  size.  From  this  there  is  slowly  emerging  the 
call  for  quality  ]>erformancc  merchandise  at  a  moderate 
price.  This  is  a  healthy  symptom  for  the  future 
receiver  market  from  the  viewjtoint  of  the  consumer  and 
manufacturer.  The  fulfdling  of  the  demand  will  call 
ftir  greater  effort  on  the  ])art  of  engineers  for  better 
<|nality  at  the  same  time  maintaining  low  costs. 

The  superhctero<lyne  lends  itself  to  such  a  market,  ami 
■'ince  the  intermediate  system  plays  such  an  important 
part  in  the  cost  and  ])erformance.  much  research  has 
been  made  to  achieve  the  l>est  results  for  the  least 
ex])enditure. 

h'igure  1  shows  a  family  c»f  curves  made  to  determine 
how  inductance  varies  with  turns  in  lattice  wound  coib 
made  of  silk-covered  solid  wire.  The  general  sha])e  of 
these  curves  will  he  the  same  for  various  coil  width>. 
form  diameters  and  traverses  across  the  coil  i)er  turn. 
I'rom  families  of  such  curves  for  numerous  form  diam¬ 
eters.  coil  widths  aud  wire  s])ecifications.  preliminary 
tuning  requirements  may  he  arrived  at  for  any  given 
intermediate  f re(|uency . 

The  quality  of  any  coil  under  consideration  may  he 
meaMired  by  the  ratio  of  its  reactance  to  r.f.  resistanct* 
at  any  fixed  frecpiency.  With  all  other  variables  held 
constant  this  quality  ratio 
may  vary  markedly  with  the 
ratio  of  height  to  width. 

I  he  height  is  then  the  coil 
"Utside  diameter  minus  the 
form  diameter  divided  by 
two.  To  illustrate  this 
point,  Fig.  2  shows  how,  by- 
increasing  the  inductance, 
and  thereby  the  height,  of 
coils  of  certain  widths,  it  is 
possible  to  reach  an  opti¬ 
mum  quality  at  any  fixed 
fre(|uency.  This  is  particu¬ 
larly  demonstrated  by  the 
shape  of  the  curve  for 
stranded  f  individually  insu¬ 
lated)  wire.  The  cam  which 


causes  the  wire  to  traverse  from  one  side  of  the  coil  to 
another  results  in  coils  that  vary  slightly  in  width  de¬ 
pendent  upon  various  mechanical  features.  It  is.  how¬ 
ever.  a  verv  close  expression  of  the  coil  width. 

Figure  ^  indicates  how  closely  coil  resistance  is  linkefl 
with  cross-section  in  coils  of  given  inductance  resonated 
to  a  fixed  frequency.  A  study  has  been  made  in 
Fig.  4  to  determine  the  relation  between  quality  and 
cost.  The  wire  specifications  are  caused  to  vary  and  the 
form  diameter,  inductance  and  frequency  are  held  con¬ 
stant.  In  each  wire  size,  the  l)est  If  //I’  ratio  has  been 
used.  Diminishing  returns  in  the  form  of  quality  are 
seen  to  set  in  as  the  wire  becomes  more  and  more  expen¬ 
sive  to  produce  and  wind.  The  choice  would  ordinarily 
lie  in  the  area  from  7  to  10  strands  of  enameled  41 
R  &  S  gage. 

Figure  5  sIkiws  the  effect  of  this  X/R  factor  upon 
the  shape  of  the  resonance  curve  of  a  single  interme¬ 
diate  frequency  transformer  working  out  of  a  51  type 
tulie.  The  increased  amplification  and  selectivity  avail¬ 
able  per  stage  at  optimum  coupling  using  a  lower  loss 
coil  structure  is  of  interest  to  those  who  desire  circuit 
efticiency  and  selectivity.  Solid  wire  coils  of  36  S.S.E. 
are  compared  with  those  made  of  Litzendraht  of  nine 
strands  of  Xo.  41  E.  The  coil  inductances  were  the 
same  in  the  units  compared. 

.\lthough  the  compiled  data  has  been  discussed  from 
the  intermediate  frequency  angle,  it  is  equally  useful  in 
design  of  domestic  aircraft  receivers  and  foreign  long¬ 
wave  broadcast  sets. 
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Fig.  1 — Inductance 
vs.  wire  size 


'0  2  4  6  8  10  12 

Apparent  Inductance 
Millihentys  ( In  Air  175 Kc.) 

Fig.  2 — Coil  quality 
vs.  inductance 


100 


0.60  080  100  1.20  1.40  1.6^  1.80 
^  Ratio 


Fig.  3 — Coil  resistance 
vs.  size 


50  75 

Cost  Units 
Fig.  4 — Quality 
vs.  cost  of  coil 
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145  155  165  175  185  195  205 
Kilocycles 
Fig.  5 — Selectricity 
vs.  coil  loss 
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HIGH  LIGHTS  ON  electronic 


Photo-cell  integrator 
for  irregular  areas 


Tubes  permit  automatic 
weighing  of  batches 

Accuracy  in  industrial  compounding 
and  predetermined  weighing  operations 
is  substituted  for  guesswork  with  the 
introduction  of  the  new  electronic  cut¬ 
off  attachment  illustrated.  For  com- 


Controlling  street  lights  and 
water-heaters  by  ^'carrier* 
currents'' 


A  photocell  is  mounted  be¬ 
hind  a  slot  in  the  scale  dial, 
and  is  “eclipsed”  when  the 
desired  weight  of  material  has 
been  fed  into  the  scale  hopper 


PHOTO-CELL  FOUNTAIN 


Intercepting  beam  of  light 
focused  on  photocell,  turns  on 
water 
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tions  as  long  as  the  amounts  to  he 
weighed  remain  the  same. 

For  use  in  liquid  packing,  mixing  or 
filling  operations,  a  solenoid  valve  is 
available.  This  attachment  is  suitable 
for  production  operations.  The  relay 
which  transfers  the  impulse  of  the 
[iliotoclcctric  tube  to  a  gate,  valve,  con¬ 
veyor,  belt,  bell  or  any  connecting  de¬ 
vice,  is  capable  of  breaking  15  amperes 
at  110  volts  or  amperes  at  220  volts. 

A  standard  electric  light  socket  with 
alternating  current  is  the  only  connec¬ 
tion  necessary.  For  accumulating  batch 
weighing.  1,  2.  3  or  4  adjustalile  in¬ 
dicators  can  be  furnished.  The  Toledo 
electric  cut-off  attachment  can  be  at¬ 
tached  to  any  type  of  late  Toledo  dial 
scale. 

♦ 

Electric  eye  operates 
huge  sign 

By  Gordon  S.  Mitchell 

A  HUGE  ELECTRIC  SIGN,  embracing  sev¬ 
eral  novel  features  of  operation,  has 
just  been  installed  on  one  of  the  leading 
highways  outside  Los  Angeles.  Calif. 
This  sign,  announcing  the  Olympic 
Games,  measures  75  ft.  across  the  bot¬ 
tom  and  rises  75  ft.  above  the  roof  of 
the  supporting  building. 

Probably  the  most  interesting  feature 
of  the  assembly  is  the  “electric  eye” 
mechanism  by  means  of  which  the  sign 
is  automatically  turned  on  and  off. 
This  consists  of  a  light  sensitive  photo¬ 
electric  cell,  connected  to  a  relay  in  such 
a  manner  that  with  the  approach  of 
darkness  the  decreasing  intensity  of  the 
light  falling  upon  the  cell  causes  the 
cell  to  operate  a  relay,  which  throws  a 
switch  and  turns  the  lights  of  the  sign 
on.  At  daybreak,  the  reverse  action 
takes  place  and  the  lights  are  turned  off. 
the  only  necessary  attention  being  an 
occasional  inspection  to  replace  burned 


out  globes.  In  the  event  of  a  dark  over¬ 
clouded  day,  the  sign  automatically  turns 
on  whenever  the  light  falls  below  a  pre¬ 
determined  intensity. 

Photocell  measurement 
of  tube  efficiency 

Gkoszkowski,  writing  in  L’Unde  Elec- 
trique,  Paris,  describes  use  of  the  new 
Lange-Schottky  photocell,  Cu,0-Cu. 
specially  sensitive  to  the  ultra-red 
radiations.  A  quartz  lens  forms  the 
image  of  part  of  the  anode  of  the  tube 
under  test  on  the  sensitive  surface  of 
the  cell,  thus  eliminating  the  effect  of 
the  glass  bulb,  of  daylight,  and  of  the 
cathode  luminosity. 

♦ 

Noise  recorder  for 
comparing  street-car  sounds 
By  George  Phillips 

About  four  years  ago,  the  Boston 
Elevated  Railway  was  experimenting 
with  certain  modifications  of  car  equip¬ 
ments  in  the  hope  of  reducing  operating 
noises.  Use  was  made  of  a  special  radio 
interference  apparatus,  which  was  de¬ 
signed  to  obtain  a  graphic  record.  As 
there  was  insufiRcient  amplification, 
however,  readings  were  taken  with  a 
W  eston  voltmeter  in  the  output  circuit. 


The  averaged  figures  gave  a  fair  indica¬ 
tion  of  the  results  sought,  but  it  was  felt 
that  graphical  data  wuuld  be  very  de¬ 
sirable.  This  led  to  further  experi¬ 
ments,  as  a  result  of  which  a  new  noise¬ 
recording  apparatus  was  designed.  This 
noise  recorder  consists  of  a  three-stage 
audio  amplifier,  into  which  is  fed  elec¬ 
trical  impulses  generated  in  a  magnetic 
type  of  microphone,  which  impulses  are 
amplified,  rectified  and  finally  recorded 
on  an  automatic  Esterline  recording 
voltmeter. 

Means  is  provided  to  bias  the  fir.->t 
tube,  and  for  fine  adjustment  a  400-ohm 
potentiometer  is  available.  During  the 
experiments,  however,  it  was  found  that 
if  a  voltage  of  4.5  volts  was  maintained 
across  the  filaments  of  the  tubes  and 
plate  voltages  of  the  values  indicated, 
no  external  C  bias  was  required  for  the 
first  tube,  the  potentiometer  being  suffi¬ 
cient  for  good  results.  The  second  tube 
works  only  on  the  normal  bias  of  the 
A  battery.  By  use  of  a  9-volt  C  battery 
bias  of  the  last  tube,  the  pen  of  the 
recorder  floats  practically  on  the  zero 
line  with  no  input. 

This  apparatus  has  been  used  to  com¬ 
pare  the  noises  of  different  types  of 
cars  passing  certain  points ;  in  analyzing 
the  clicking  at  trolley  ears  of  different 
design;  the  study  of  the  benefits  of 
shockproof  trolley  poles ;  to  compare 
the  noise  of  pneumatic  tools  with  and 
without  mufflers  aiul  in  an  analysis  of 
silencers  on  turnstiles. 


Noiae  recoixler  developed  by  Boston  Elevated  Railway  for  comparing  amplitudes  of  various  sounds  encountered  on 'its  system. 

electronics  — MarcIi.iPJ?  <^9 


electronics 

McGraw-Hill  Publishing  Company,  Inc. 

330  West  42d  Street 
New  York  City 

O.  H.  CALDWELL.  Editor 

Volume  IV  - MARCH,  1932 -  Number  3 


An  industry  campaign  for 
“Satisfactory  Radio  Reception” 

Readers  of  Electronics  are  not  directly  in¬ 
terested  in  radio  “servicing”  problems,  but 
they  are  concerned  with  efforts  to  bring  satisfac¬ 
tory  radio  reception  to  the  general  public,  which 
in  turn  will  make  for  greater  popularity  of  radio, 
greater  sales  of  new  sets,  and  immediate  sales  of 
replacement  tubes,  parts,  etc. 

During  March,  under  the  leadership  of  the 
editors  of  Electronics  and  its  associated  trade 
organ  Radio  Retailing,  there  will  get  underway  a 
nation-wide  campaign  to  bring  better  radio  recep¬ 
tion  conditions  to  millions  of  radio  listeners, — a 
campaign  which  will  prove  of  tremendous  benefit 
to  the  listening  public,  dealers,  jobbers,  manufac¬ 
turers  and  broadcasters. 

With  the  help  of  the  broadcasting  stations, 
newspapers,  magazine  articles,  etc.,  the  listening 
public  will  be  reminded  and  informed  of  the 
standards  of  good  reception  which  it  should  be 
enjoying,  to  wit : 

1.  Freedom  from  noises,  clicks,  and  buzzes 

2.  Fidelity  of  tone — “reality” 

3.  Ability  to  hear  clearly  all  nearby  stations. 
Every  reader  will  admit  that  radio  reception 
conditions  in  millions  of  homes  and  for  millions  of 
listeners  can  be  greatly  improved,  through  calls 
and  overhaulings  by  local  dealers  or  service  men. 

Radio  Retailing  is  therefor  urging  radio  deal¬ 
ers  to  begin  at  once  making  canvasses  of  their 
neighborhoods  to  improve  listeners’  reception. 
Such  canvasses  and  calls  will  open  large  oppor¬ 
tunities  for  tube  replacements,  antenna  recon- 
structipD, .parts  sales,  etc.,  besides  leading  to  many 
sales  of  new  sets. 


In  this  work  of  bringing  “Satisfactory  Radio” 
to  customers  the  industry  will  have  its  way  paved 
by  informative  broadcasts  over  the  great  broad¬ 
casting  chains  telling  the  listener  about  the  stand¬ 
ards  of  good  reception  he  should  be  getting,  and 
by  frequent  20-word  reminder  announcements, 
morning,  noon  and  night  urging  the  listener  to 
“See  Your  Nearest  Radio  Dealer.” 

All  up  and  down  the  industry  all  forces  are  thus 
being  marshaled  to  bring  to  every  home  “Satis¬ 
factory  Radio,”  and  in  this  effort  every  reader  of 
Electronics  can  help! 


Util  izing  electron  refraction 
in  industry 

ROBABLY  it  has  been  the  view  of  many  that 
the  close  connection  of  electron  diffraction  to 
the  complex  theories  of  wave  mechanics  makes 
this  subject  a  matter  solely  of  theoretical  interest. 
The  article  on  a  preceding  page,  however,  would 
seem  to  thoroughly  dispel  this  erroneous  idea. 
Electron  diffraction,  should  prove  of  fundamental 
and  practical  importance  to  industrial  processes 
of  many  kinds. 

The  information  contained  in  that  article  has 
been  authenticated  by  many  workers  including 
G.  P.  Thomson,  Rupp,  Davisson,  Germer,  Kikuchi 
and  others.  The  author’s  own  work  was  done 
in  the  laboratories  of  Oberlin  College. 

With  Mr.  Phillips’  clear  presentation  of  elec¬ 
tronic  refraction  one  more  tool  is  given  to  com¬ 
mercial  analysts  and  industrial  operators. 


Super  selectivity  versus  sidebands 

WHII  ^E  most  of  the  acrimonious  arguments 
for  and  against  sidebands  which  disturbed 
the  British  radio  papers  have  died  down,  the  idea 
which  started  these  arguments — the  use  of  highly 
selective  circuits — is  not  dead  by  any  means. 
Perusal  of  the  technical  journals  recently  indi- 
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cates  that  considerable  merit  exists  in  excessive 
selectivity  with  audio  compensation  to  bring  back 
to  the  required  strength  the  higher  modulating 
tones. 

No  matter  how  this  selectivity  is  obtained,  i.e., 
by  tuned  circuits,  by  mechanical  resonance  as  by 
crystals,  or  in  other  ways,  the  advantages  of  such 
circuits  are  several,  especially  when  worked  into 
linear  detectors.  In  the  first  place  such  selec¬ 
tivity  decreases  the  modulation  with  respect  to 
the  carrier.  Then  if  selective  fading  is  experi¬ 
enced  such  that  the  carrier  under  normal  circum¬ 
stances  would  become  w  eaker  than  the  sidebands, 
with  resultant  bad  mushing,  in  the  highly  selective 
receiver,  the  carrier  would  still  be  stronger  than 
the  stronger  sideband  and  good  quality  would  not 
suffer. 

In  the  second  place,  worked  into  a  linear  de¬ 
tector.  a  weak  carrier  suffers  demodulation  to  a 
marked  degree  when  received  at  the  same  time 
as  a  strong  carrier.  Thus  even  if  the  modulation 
of  the  undesired  weak  carrier  were  within  the 
signal  domain  of  the  desired  carrier,  this  unw'el- 
come  modulation  would  not  be  apparent  in  the 
ilesired  output. 


Bass  drum  and  tympani 
the  5000-cycle  limit 

A  DVI'.RTISING  claims  to  the  contrary,  very 
few  radio  receivers  now  on  the  market,  or 
in  the  home,  transmit  faithfully  up  to  5000  cycles. 
I  he  majority  of  them  are  practically  dead  at  this 
frequency,  especially  those  equipped  with  tone 
controls.  On  the  other  hand  the  broadcast  sta- 
ti(tns  have  continually  increased  their  audio¬ 
frequency  range,  wires  between  studios  and  cross 
country  have  been  improved,  so  have  repeaters 
and  the  other  transmitting  paraphernalia. 

At  the  Bell  Laboratories  tests  were  made  of 
all  musical  instruments  to  see  when  trained  and 
untrained  listeners  could  tell  when -certain  high 
and  low  frequencies  were  cut  out.  It  was  ob¬ 
served  that  very  little  transmission  below  60  cycles 
was  necessary.  But  there  were  only  tw’O  instru¬ 
ments  that  could  be  transmitted  faithfully  through 
a  radio  that  cut  off  at  5000  cycles — the  tympani 
and  the  bass  drum ! 


The  new  synthetic  music 
of  electrons 


Musical  tones  of  a  sweetness  and  purity 
never  before  produced;  instruments  permit¬ 
ting  a  range  and  delicacy  of  touch  to  do  justice  to 
which  a  new  generation  of  composers  will  be  re¬ 
quired:  violins  that  turn  into  French  horns  at  the 
twist  of  a  switch, — these  are  among  the  revolu¬ 
tionary  new  electronic  musical  instruments  now 
being  demonstrated  before  the  public  and  attract¬ 
ing  wide  interest  among  both  musicians  and 
laymen.  Dr.  Walter  Damrosch  discussed  the  fu¬ 
ture  of  these  new  instruments  from  the  musician’s 
standpoint  at  a  meeting  in  New  York  last  month. 
Dr.  Leopold  Stokow’ski  has  been  making  use  of 
similar  electronic  oscillators. 

riuis  for  the  first  time  in  the  history  of  music, 
it  is  now  possible  to  create  any  desired  quality  of 
musical  tone  by  scientific  analytical  methods. 
When  one  comes  to  think  of  it,  all  musical  devices 
of  the  past  have  been  mere  accidental  contraptions 
of  hammers,  skins,  cat-gut,  horsehair,  brass  pipe, 
strings,  etc.  For  ages,  musicians  have  had  to  use 
what  they  could  get,  with  the  crude  means  at  hand. 
( )ur  musical  mechanisms  thus  have  been  hardly 
more  than  one  step  removed  from  the  tom-tom 
of  the  savage. 

But  the  new  electronic  oscillators  make  It  pos¬ 
sible  for  the  musician  to  create  any  wave-form, 
timbre  or  tone  effect  he  desires,  and  they  afford 
a  delicacy  of  control  and  touch,  undreamt  of 
with  our  present  gross  musical  mechanisms 
which  are  operated  by  pounding,  scraping  or 
blowing ! 


Three  models  of  one  of  the  latest  forms  of  musical  instru¬ 
ments  developed  in  Europe — played  by  running  the  hands 
over  the  bars  shown 
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"Business’*  keynote  of 
Rad  io  Trade  Show, 

Chicaso,  May  23-28 

Business,  without  ballyhoo,  again 
will  be  the  keynote  of  the  annual  con¬ 
clave  of  radio  manufacturers,  jobbers 
and  dealers  in  Chicago  May  23  to  28 
for  the  Eighth  Annual  RMA  Conven¬ 
tion  and  Trade  Show.  The  gathering 
has  been  shortened  to  four  days  and  is 
staged  earlier  to  precede,  with  its  dis¬ 
play  of  new  radio,  television  and  elec¬ 
trical  products,  the  radio  sales  stimula¬ 
tion  of  the  Republican  and  Democratic 
presidential  nominating  conventions 
which  soon  follow  the  trade  show.  Dis¬ 
play  of  the  progress  of  television  also  is 
a  scheduled  feature  of  the  trade  show, 
affording  an  opportunity  to  jobbers  and 
dealers  to  view  the  latest  television  as 
well  as  radio  and  electrical  products  of 
RMA  manufacturers.  Admission  to  the 
trade  show  as  usual,  will  be  limited  to 
the  trade. 

The  official  hotels,  the  Stevens  and 
Blackstone,  already  have  received  ad¬ 
vance  reservations.  Regular  hotel  rates 
will  be  accorded  convention  and  trade 
show  visitors  who  numbered  22,000  last 
year.  “Radio  special”  trains  on  the 
Mew  York  Central  and  Pennsylvania 
Railroads  from  New  York  are  being 
arranged  and  other  special  trains  and 
cars  are  being  planned  from  other  parts 
of  the  country. 


RESONATOR  SPEAKER 


The  principle  of  the  Helmholtz 
resonator,  with  many  tuned  tubes, 
echoing  onto  water,  is  employed 
in  this  Volf  loudspeaker 


To  build  15,000,000- 
volt  tube  at 

M.l.T. 

Dr.  Karl  T.  Compton,  president  of 
the  Massachusetts  Institute  of  Tech¬ 
nology,  has  announced  that  construc¬ 
tion  will  shortly  begin  on  a  15,000,00(1- 
volt  x-ray  tube,  to  be  operated  by  a 
Van  de  Graaff  electrostatic  generator. 
This  new  tube  will  be  of  the  double- 
acceleration  type,  and  will  be  fifteen 
times  as  powerful  as  the  ‘)00,(XX)-volt 
tube  built  by  Dr.  W.  D.  Coolidge  at 
Schenectady,  N.  Y.,  and  nearly  eight 
times  as  large  as  the  2,000,000-volt  tube 
built  by  Dr,  M.  A.  Tuve  of  the  Carnegie 
Institution,  Washington,  D.  C. 

The  new  electrostatic  generator  is  to 
be  set  up  in  a  hangar  belonging  to 
Colonel  E.  H.  R.  Green  at  South  Dart¬ 
mouth,  Mass.,  and  will  consist  of  two 
highly-polished  hollow  aluminum  sphere^ 
each  15-ft.  in  diameter  and  i  in.  thick, 
and  each  carried  on  a  hollow  paper  in- 
'sulator  6  ft.  in  diameter  and  28  ft.  high 
The  cylinders  will  be  mounted  on  iron 
castings  carried  on  four-wheel  trucks 
running  on  railway  tracks  14  ft.  apart. 
When  fully  charged  it  is  expected  the 
spheres  will  spark  a  distance  of  15  ft. 
between  the  two  globes  charged  respec¬ 
tively  positively  and  negatively. 

Completion  of  the  new  15,000.000- 
volt  generator  and  tube  is  expected  thi- 
summer. 


T  T  V 

Pittsburgh  Convention,  Institute  of  Radio  Engineers,  April  7,  8,  9 


Thursday,  April  7 

Morning  Session 

“Radio  Dissemination  of  the  Na¬ 
tional  Standard  of  Frequency,”  by 
J.  H.  Dellinger  and  E.  L.  Hall, 
Bureau  of  Standards. 

"Precision  Frequency  Checking 
System  of  the  RCA  Central  Fre¬ 
quency  Bureau  and  RCA  Com¬ 
munications,  Inc.,”  by  H.  O.  Peter¬ 
son  and  A.  N.  Braaton,  RCA  Com¬ 
munications. 

“Kennelly  -  Heaviside  Layer 
Studies  Employing  a  Rapid  Method 
of  Virtual  Height  Determination,” 
by  J.  P.  Shafer  and  W.  M.  Good- 
all,  Bell  Telephone  Laboratories. 

Friday,  April  8 

Morning  Session 

“Recent  Trends  in  Receiving 
Tube  Design,”  by  J.  C.  Warner, 
E.  W.  Ritter,  and  D.  F.  Schmit, 
RCA  Radiotron. 

“Triple-Twin  Tube,”  by  Charles 
Stromeyer,  Cable  Radio  Tube  Cor¬ 
poration. 

"Application  of  Class  B  Ampll- 
flers  to  A-C  Operated  Receivers,” 
by  L.  E.  Barton,  RCA  Victor  Com¬ 
pany. 

“Analysis  and  Reduction  of  Out¬ 
put  Disturbances  Resulting  from 
the  A-C  Operation  and  the  Heater 


of  Indirectly  H..-ated  Cathode 
Triodes,”  by  J.  O.  McNally,  Bell 
Telephone  Laboratories. 

“Dynamic  Symmetry,”  by  A.  F. 
Van  Dyck,  Radio  Corporation  of 
America. 

“Radio  Te.st  Methods  and  E<iuip- 
ment,”  by  W.  F.  Diehl,  RCA  Victor 
Corppany. 

Afternoon  Session 

“Modem  Radio  Equipment  for 
Air  Mall  .^nd  Transport  Use,”  by 
C.  G.  Pick,  General  Electric  Com¬ 
pany. 

“Two-Way  Radiotelephone  Cir¬ 
cuits,”  by  S.  B.  Wright,  American 
Telephone  and  Telegraph  Com¬ 
pany. 

“Sound  Collection  and  Directional 
Microphones,"  by  H.  F.  Olson,  RCA 
Photophone  Company. 

“A  New  Field  Strength  Meter," 
by  P.  B.  Taylor,  Westinghouse 
Electric  and  Manufacturing  Com¬ 
pany. 

“Campbell  -  Shackleton  Shielded 
Ratio  Box,”  by  Leo  Behr  and  A.  J. 
Williams,  Leeds  and  Northrup 
Company. 

Saturday,  April  9 
Morning  Session 

“A  New  Circuit  for  the  Produc¬ 


tion  of  Ultra  Short  Waves  OscMIla- 
tlon,”  by  H.  N.  Kozanowski.  West¬ 
inghouse  PHeotrlc  and  Alanufactur- 
Ing  Company. 

“A  Standing  Wave  Type  of  Hlgli 
Power  I’ltra  Short  Wave  Oscil¬ 
lator,”  by  I.  E.  Mouromtseff  and 
H.  V.  Noble,  Westinghouse  Elec¬ 
tric  and  Manufacturing  Company. 

“Magnetic-Static  Tubes  for  Vari¬ 
ation  of  Ultra  Short  Waves,”  by 
G.  R.  Kilgore,  Westinghouse  Elec¬ 
tric  and  Manufacturing  Company. 

“Transmission  I.,ines  for  Short 
Wave  Radio  Systems,”  by  E.  J. 
Sterba  and  C.  B.  Feldman,  Bell 
Telephone  Laboratories. 

“Calculation  of  Directivity  and 
Mutual  Effects  in  Directive  An¬ 
tenna  Systems.”  by  P.  S.  Carter, 
RCA  Communications. 

“Design  of  Resistors  for  Precise 
High  Frequency  Measurements.”  by 
Leo  Behr  and  R.  E.  Tarpley,  Leeds 
and  Northrup  Company. 


Afternoon  Session 
KDKA  SYMPOSIUM 

“The  Saxonburg  Station  of 
KDKA,”  by  R.  L.  Davis,  I.  E. 
Mouromtseff  and  J.  C.  Hutchinson, 
Westinghouse  Electric  and  Manu¬ 
facturing  Company. 
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Discovers  “neutron” — bound 
positive  and  negative  particles 


School  handbook-on  radio 
and  sound  apparatus 


Senate  inquires  into 
Government  broadcasting 


Working  in  the  Cavendish  Labo¬ 
ratory  at  Cambridge,  Enj^land,  Janies 
Chadwick  reports  having?  discovered  the 
presence  of  tlie  neutron,  which  com¬ 
prises  a  proton  and  an  electron  bound 
lojjether  without  an  electric  charge, 
riiis  primary  form  of  matter  is  believed 
to  represent  the  first  step  in  the  forma¬ 
tion  of  the  sitnplest  atom  out  of  elec¬ 
tricity. 

"The  discovery  is  of  the  greatest  in¬ 
terest  and  importance  —  possibly  the 
greatest  since  the  artificial  disintegra¬ 
tion  of  the  atom,”  declared  Lord  Ruther¬ 
ford,  director  of  the  Cavendish  Labora¬ 
tory.  “It  already  has  afforded  a  num¬ 
ber  of  e.xamples  of  unexpected  types  of 
atomic  disintegration  and  offers  a 
promising  approach  to  a  number  of  im¬ 
portant  problems.” 

•f 

Chain  broadcasting  incomes 
up  for  1931 

.\.\  INCRE.\SE  OF  $7,500,000  in  gross 
revenue  during  1951  over  the  preceding 
year,  derived  hy  the  National  Broad¬ 
casting  Company  principally  from  fur¬ 
nishing  facilities  to  backers  of  programs, 
was  announced  by  M.  H.  Aylesworth, 
president,  in  his  annual  report  to  the 
•  company’s  advisory  council.  The  com¬ 
pany’s  gross  revenue  during  the  past 
vear  reached  $2^h500.000,  as  compared 
with  $22,000,000  in  1930.  The  clients 
during  1931  totaled  231,  compared  with 
263  the  preceding  year. 

The  gross  volume  of  business  done  by 
ihe  Columbia  Broadcasting  System  dur¬ 
ing  1931  is  stated  unofficially  as  $11.- 
<KX),(XK),  as  compared  with  $9,00(i.000 
gross  for  19.?0,  an  increase  of  two 
million  dollars. 

•f 

Photocell  timed 
skating  races 

Contestants  in  the  Massachusetts 
speed  championship  races,  Feb.  25,  at 
.Springfield,  Mass.,  were  timed  elec¬ 
trically  to  a  hundredth  of  a  .second. 
Using  thyratrons,  the  equipment  elimi¬ 
nated  human  errors  such  as  time-lag 
resulting  from  human  reaction  and 
errors  caused  by  optical  illusion. 

The  device  went  into  operation  with 
the  sound  of  the  starter’s  gun.  The 
report  of  the  gun  was  picked  up  by  a 
microphone  at  the  starting  line,  ampli¬ 
fied,  and  used  for  automatically  setting 
in  operation  the  electric  machinery.  A 
narrow  beam  of  light  was  projected 
across  the  finish,  and  concentrated  on  a 
photoelectric  tube.  The  first  skater  to 
cross  this  beam  thus  timed  himself  on 
a  recording  clock. 


A  BOOKLET  IS  under  I'REFAR.VTION  by  the 
Radio  Manufacturers  Association  in  co¬ 
operation  with  the  U.  S.  Office  of  Edu¬ 
cation,  Department  of  the  Interior,  to 
promote  equiimient  of  schools  with  radio 
and  sound  aiiparatus.  A.  C.  Kleckner 
of  Racine,  Wis.,  is  summarizing  the 
data  from  manufacturers,  while  Orrin 
E.  Dunlap,  Jr.,  radio  editor  of  the  New 
York  'rimes,  is  preparing  other  editorial 
features  for  the  booklet.  The  project 
is  in  immediate  charge  of  Dr.  C.  M. 
Koon,  chief  of  railio  activities  of  the 
U.  S.  Office  of  Education. 

-f 

New  freight  rates 
on  radio  products 

The  RM.\  Traffic  Bureau  reports 
several  changes  in  freight  rates  and 
practices  affecting  radio  products.  The 
I'raffic  Bureau  was  successful  in  secur¬ 
ing  new  ratings  on  cabinets  which  be¬ 
came  effective  h'eb.  25.  New  class  rates 
on  export  and  import  and  coastal  traffic, 
effective  Dec.  3.  in  lieu  of  the  general 
15  per  cent  rate  advance  requested  by 
carriers,  also  are  in  operation. 

The  association’s  Traffic  Committee 
has  also  secured  a  ruling  on  shipments 
of  midget  sets,  made  effective  Janu¬ 
ary  30. 

RMA  members  have  been  advised  by 
special  traffic  bureau  bulletins  of  these 
and  other  traffic  matters  in  detail,  ac¬ 
cording  to  R.  T.  Pierson,  traffic  com¬ 
mittee  chairman,  and  W.  J.  M.  T.ahl. 
traffic  manager. 


DR.  ARTHUR  H.  COMPTON 


Ten  million  volts  will  eventually 
be  used  in  experiments  at  the 
University  of  Chicago  to  release 
atomic  energy 


To  guide  the  Senate  in  deciding  what 
remedial  legislation  may  be  necessary 
to  make  radio  more  entertaining  and 
instructive,  the  Radio  Commission  has 
been  called  upon  to  furnish  specific  in¬ 
formation  as  to  present  broadcasting 
practices.  On  motion  of  Senator 
Couzens  of  Michigan,  chairman  of  the 
Interstate  Commerce  Committee,  the 
Senate  has  adopted  a  resolution  direct¬ 
ing  the  Radio  Commission  to  supply 
data  on  the  extent  to  which  radio  sta¬ 
tions  are  being  used  for  commercial 
advertising  purposes,  the  net  income  of 
representative  broadcasting  companies, 
and  the  use  being  made  of  broadcast¬ 
ing  facilities  for  educational  purposes. 
The  resolution  also  requests  the  Com¬ 
mission  to  send  to  the  Senate  any 
information  available  on  the  feasibility 
of  government  ownership  of  broadcast¬ 
ing  facilities. 

Senator  Couzens  believes  that  there 
are  three  courses  that  may  be  followed 
by  Congress  in  seeking  to  curb  com¬ 
mercialism  on  the  air.  1.  The  govern¬ 
ment  can  legislate  itself  into  ownership 
of  all  broadcasting  stations.  2.  All 
advertising  matter  can  be  eliminated 
from  programs  by  an  enactment  by 
Congress.  3.  A  law  can  be  passed 
limiting  advertising  over  the  air  to 
the  sponsorship  of  programs.  Senator 
Couzens  feels  that  something  should 
be  done  this  session. 


Army  hospitals  to  get 
central  radio  systems 

Central  radio  receiving  systems, 
over  which  radio  programs  will  be 
tuned  in  and  then  relayed  by  special 
wiring  to  patients  in  their  beds,  have 
been  ordered  installed  in  105  U.  S. 
Army  hospitals  in  the  United  States, 
Panama,  Porto  Rico,  Hawaii  and  the 
Philippines.  The  newly  developed  “pil¬ 
low  receiver,”  a  diminutive  radio 
speaker  encased  in  a  sponge  rubber 
cushion  with  an  outlet  to  permit  of  un¬ 
disturbed  reception,  will  be  part  of  the 
equipment  ordered  by  the  War  Depart¬ 
ment. 


Test  new  SOS  device 

Authority  to  experiment  on  the  SOS 
wavelength  with  a  new  automatic  radio 
distress  signaling  device,  it  has  perfected, 
has  been  granted  by  the  Federal  Radio 
Commission  to  the  Submarine  Signal 
Company  of  Boston.  Tests  will  be  con¬ 
ducted  in  cooperation  with  radio  in¬ 
spectors  of  the  Department  of  Com¬ 
merce  on  the  Great  Lakes.  The  new  ap¬ 
paratus  was  designed  for  use  both  by 
surface  and  submarine  craft. 
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Marconi* s  recent 
ultra-short-wave  experiments 

[Gnesutta]  These  related  more  to  im¬ 
provements  in  known  circuits,  especially 
as  regards  the  increase  of  power,  than 
to  new'  conceptions.  The  use  of  two 
tubes  in  push-pull  in  the  transmitter,  as 
shown  in  the  diagram,  is  considered  an 
important  modification,  as  also  the  use 
of  more  than  one  transmitter  in  phase. 


♦  _  - 


As  reflectors  a  system  of  doublets  sup- 
I)orted  by  a  parabolic  tube  was  used, 
photographs  are  given.  The  receiver 
used  a  circuit  similar  to  that  shown, 
but  with  the  anodes  connected  to  the 
doublet,  superregeneration  was  em¬ 
ployed.  Distances  of  40  kilometers  were 
covered.  The  power  used  is  not  stated. 
— Radiogioniale,  Milan,  January,  1932. 

Luminous  phenomena 
in  monatomic  gases 

[Ledger]  Laboratory  research  at  the 
University  of  Vienna  has  led  to  the 
production  of  lamps  for  a.c.  and  d.c., 
consisting  essentially  of  a  wolfram  fila¬ 
ment  within  a  nickel  or  iron  cylinder, 
this  being  coated  with  an  electron- 
emitting  substance  (o.xides  of  calcium, 
barium,  strontium,  or  a  mi.xture).  The 
w’hole  is  enclosed  in  a  glass  bulb  with 
a  suitable  gas  according  to  the  colour 
desired  (a  mixture  of  neon  and  mercury 
vapour  IS  especially  suitable,  givins:  a 
w'arm  light  resembling  daylight).  It  is 
believed  that  some  entirely  new  phenom¬ 
enon  is  involved.  Lamps  up  to  100 
watts  have  been  constructed,  with  a  life 
of  at  least  1,000  hours.  The  voltage- 
drop  across  the  lamp  is  less  than  20 
volts. — Radio  Amateur,  Vienna,  Febru¬ 
ary,  1932. 

4- 

The  latest 

[H.G.]  Ganz  and  Co.  of  Vienna  are 
producing  rectifier  tubes  suitable  for 
direct  connection  to  the  220  volt  a.c. 
lines,  without  any  transformer.  Similar 
tubes  for  110  volts  are  to  be  produced, 
for  use  in  the  so-called  “Greinach” 
(voltage  doubling)  circuit.  —  Radio 
B.F.f.A.,  Stuttgart,  February,  1932. 


** Decimeter**  circuits 

LXo.\ckJ  For  waves  below  one  meter 
Kohl  uses  a  typical  Barkhausen  circuit, 
but  instead  of  chokes  in  the  anode  and 
grid  feeders  a  metal  bridge  is  laid  acros> 
l)ut  isolated  from  them  (i.e.,  to  form 
essentially  a  condenser  shunt  between 
them)  and  slid  along  tliem  to  a  suitable 
position  according  to  the  wavelength  in 
u.se.  Modulation  is  in  the  anode  lead. 
A  similar  circuit  is  used  for  the  re¬ 
ceiver. — Radio  B.F.f.A.,  Stuttgart,  Jan¬ 
uary,  1932. 

4- 

Science  and  hydrography 

[Si.vatJ  Contains  a  good  description  of 
the  Chilowski-Marti  sounding  system 
u>ing  frequencies  from  .lO.tKlO  to  50,000, 
emitted  by  a  (piartz  crystal  fitted  be¬ 
tween  steel  plates,  of  which  one  is  in 
contact  with  the  water  and  the  other 
is  periodically  connected  to  a  small  tube 
transmitter,  the  time  taken  for  the  eclio 
to  return  to  the  ship  being  measured  by 
an  oscillograph.  —  Sciciuc  ct  la  Vie, 
Paris,  January,  1932. 

4- 

Amplification  circuit 
with  bandfilter  effect 

[ScHR.]  French  patent  606X06  in  which 
a  triple-grid  tube  is  used,  the  innermost 
grid  being  connected  to  a  circuit  tuned 
to  the  frequency  to  be  received,  the  cen¬ 
tral  and  the  outer  grids  to  two  circuit- 
tuned  respectively  to  slightly  higher  and 
slightly  lower  frequencies.  The  ancxle 
circuit  is  coupled  to  the  next  tube  in  the 
usual  way — Jutnk,  Berlin,  Februar\  12. 
1932. 


High-frequency  switching 

[  L]  German  patent  525560.  The  two 
condensers  and  the  two  inductances  be¬ 
ing  respectivt?ly  of  the  same  value,  ami 
the  circuit  composed  of  one  of  each  be¬ 
ing  tuned  to  the  freciuency  of  the  cur- 

!! - j 
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rent  to  be  interrupted,  to  break  the 
current  Y  is  opened  and  then  A'  is 
closed,  to  remake  it,  Y  is  closed  and 
then  .Y  is  opened. — Funk,  Berlin,  Jan¬ 
uary  29,  1932. 


International 
frequency  comparisons 

[Dkcal’xJ  Report  of  visit  witli  a  spe¬ 
cial  French  ((uartz  o>cillator 
a  tempeiature  coefiicient  of  3x10*  per 
degree)  to  German,  Italian,  and  British 
Government  laboratories,  with  descrip¬ 
tions  of  the  fre<juency  standards  and 
measurements  there  used.  In  all  cases 
but  one  the  base  is  a  tuning-fork  t'H’ver 
a  quartz  crystal).  I'he  Italian  Xaval 
laboratory  uses  direct  demultiplication. 
with  a  maximum  of  si.x  stages,  until 
the  frequency  being  measured  is  low- 
enough  for  direct  comparison  with  a 
l)enduhun.  Full  details  of  all  .systems 
are  given.  I'he  precision  in  general  is 
of  the  order  of  one  in  one  million. — 
L’Onde  Elcctriquc,  Paris,  Ih'ccmbcr, 
1931  {published  January  23,  1932). 

4- 

Short-wave  transmitter 

German  patext  53.5863.  .simplified 
construction  in  which  the  tubes  (uj) 
to  8  in  parallel )  and  all  inductances 
and  condensers  are  caried  on  a  single 
insulating  pillar,  constructional  dia¬ 
grams  and  circuits  are  given. — Funk. 
Berlin,  February  5,  1932. 

4- 

Short  -wave  transmitter 

1 L]  Germati  patent  527879  in  which 
the  blocking  condenser  B  of  such  a 
circuit  as  that  shown  is  replaced  by 
the  distributed  capacity  between  the 


feeding  leads  and  dead-end  leads  .sepa¬ 
rated  from  them  by  mica,  the  induc¬ 
tance  being  adjusted  by  isolated  metal 
bridges  fntm  lead  to  lead  which  can 
l>e  varied  in  position. — Funk,  Berlin, 
January  29.  1932. 

4 

Carrier-wave  stopping 

.-\usTRiAN  P.\TENT  122222.  To  prevent 
carrier  (high-frequency)  currents  leav¬ 
ing  the  main  conductors  at  spur  lines, 
instead  of  tuned  circuits  at  these  points 
short  sections  of  the  spur  conductors 
are  replaced  by  iron  wire,  or  iron 
w-rapped  over  the  copper  conductors. 
Efficiency  and  economy  are  claimed. — 
Funk.  Berlin,  February  5,  1932. 
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Television  systems 
in  Germany 

(M.  V'oN  Aruexne,  M.  li.  TkaubJ  In 
tlie  (icrnian  post  otVicc  short-wave  tele¬ 
vision  system  the  transmitter  is  of  the 
Xipkow  disk  type  (00  lines,  4,800  pic¬ 
ture  elements,  25  pictures  per  second). 
Ihe  disk  is  provided  with  60  small 
radial  slits  in  addition  to  the  loop-holes. 

catluKle-ray  tube  is  used  for  recep¬ 
tion.  The  photocell  amplifier  contains 
five  Stages  and  is  capable  of  dealing 
with  a  hand  from  25  to  lOO.fMX)  cycles. 
.\t  the  end  of  each  line  a  short  synchro¬ 
nizing  impulse  is  transmitted  which 
possesses  a  greater  amplitude  thati  the 
actual  picture  current  and  may  he  iso¬ 
lated  from  it  with  the  aid  of  an  ampli¬ 
fier  filter.  A  longer  impulse  is  trans¬ 
mitted  at  the  end  of  each  picture;  to 
this  end  the  .space  between  two  radial 
slits  1)11  the  disk  is  cut  out  in  one  place. 
These  impulses,  on  the  same  wave  as 
the  picture,  control  two  generators  of 
saw-t<H)th  waves,  which  charge  the  two 
pairs  of  deflecting  plates,  the  horizontal 
deflection  giving  the  strip  frequency,  the 
vertical  deflection  l)eing  for  the  image 
freciuency.  There  is  a  small  interval 
hetween  successive  lines  or  pictures. 

In  the  opinion  of  the  English  observer 
.It  the  Berlin  Railio  Show  the  «lisk  re¬ 
ceiver  of  the  Fernseh  an  amalga¬ 

mation  of  Bosch,  Loewe,  Zeiss- Ikon  and 
llaird,  gave  better  results  with  90  lines 
aiiil  10,800  elements  than  the  post  ofVice 
receiver  using  13,000  elemetits.  In  a 
scene  showing  two  cars  in  motion  the 
make  of  the  cars  could  lie  recognized 
•  jiiite  easily.  The  holes  on  the  disk  are 
hexagonal  and  arranged  upon  a  con¬ 
tinuous  double  spiral.  .\  second  disk 
containing  a  broad  spiral  is  geared  to 
tlie  main  disk  which  is  run  at  double 
tlie  correct  speed  so  that  one  hole  only 
is  given  free  at  a  time.  The  positive 
column  of  a  neon  discharge  tube  claimed 
to  have  no  lag  serves  as  the  source  of 
light  (10  watts  at  .50  milHamp.'). 

rite  Tekade  group  showed  the  mirror 
screw  scanner,  a  pile  of  mirrors  heli- 
c.illy  arranged  like  a  spiral  stair  case 
•  84  mirrors  each  10  cm.  long  and  1  mm. 
wide).  I  he  .\rdenne  system  was  shown 
by  l-oewe  Radio — Journal  of  the  I'rlc- 
Society.  Peceinber,  1^31. 

♦ 

Submarine  eye 

'  En'sicned]  Hartmann  has  developed 
•ni  apparatus  containing  powerful 
sources  of  light  and  a  photocell  with 
rotating  disk,  the  impulses  l^eing  taken 
ov(T  the  suspending  cable  to  a  receiver 
"f  tlie  normal  television  type.  It  con¬ 
tains  also  an  electrically-driven  cinema 
c.imera  which  can  be  switched  on  by 
the  observer  above  water,  to  record 
"hat  is  ‘‘seen”  by  the  photo-cell.  .An 
excellent  constructional  photograph  is 
.given,  with  full  mechanical  details. — 
I'liuk.  Berlin,  January'  1,  1932. 


New  scanning  method 

[Toui.o.vJ  Instead  of  scanning  strip  by 
strip  over  the  object,  lines  are  scanned 
in  irregular  order  and  in  such  a  way 
that  the  whole  object  is  rapidly  covered, 
the  eye  thus  receives  a  rough  impres¬ 
sion  which  is  then,  so  to  speak,  made 
more  precise  as  the  other  intervening 
strips  are  scanned.  .\  reduction  of  5U 
per  cent  in  the  number  of  points  per 
-second  for  eipial  definition  is  claimed, 
together  with  absence  of  flicker.  .Scan¬ 
ning  can  be  by  a  specially  perforated 
X'ipkow  disk,  or  by  two  superposed 
normal  disks.  'I'he  system  is  particu¬ 
larly  suitable  for  the  transmission  of 
cinematograph  films,  using  a  continuous 
and  not  a  step-by-step  motion.  Correc¬ 
tion  of  faulty  synchronism  is  .stated  to 
be  easier  with  the  new  system  than 
previously.  —  7'..S'. 7'.  <  supplement 

“l.a  Telez'ision" ),  Paris.  January,  1932. 

> 

Balance  of  ‘*radio  first  aid** 

l.\  1930.  voi.L'NT.vKY  COMMITTEES  were 
formed  in  (iermany  to  investigaate  re- 
jiort'  of  interference.  During  1931 
about  125,000  such  repurt>  were  investi¬ 
gated,  29  per  cent  being  from  medical 
high-freiiuency  apparatus.  23  per  cent 
fiom  small  domestic  motors,  14  per  cent 
from  undue  use  of  regeneration,  11  iK*r 
cent  from  faults  in  the  complainant’s 
own  apparatus,  and  23  per  cent  due  to 
street-cars,  lighting  and  power  trans¬ 
formers.  traffic  signals,  electric  heating- 
pads.  irons,  etc. — Punk.  Berlin,  pebru- 
ary  5,  1^32. 


Improved  electrostatic 
loudspeaker 

[Ha.vs  Vogt]  The  fact  that  a  lecture 
to  radio  engineers  on  an  improved  elec¬ 
trostatic  fijudspeaker  had  to  be  repeated 
shows  that  the  shortcomings  of  the  elec¬ 
trodynamic  speaker,  its  weight,  the 
limited  directly-driven  area  and  its 
resonance  band  in  the  low  freciuency 
range,  are  keenly  felt.  The  grounded 
moving  surface,  a  membrane  rolled  of 
an  aluminum  magnesium  alloy,  is  placed 
between  two  positively  charged  elec¬ 
trodes  to  which  the  audio  potentials 
from  a  center-tapped  transformer  are 
also  applied.  The  3-watt  loudspeaker 
has  a  diameter  of  16  inches,  and  weighs 
5  lb.  The  oscillating  membrane  (  alumi¬ 
num  96.8,  magnesium  2.2.  silicon  0.4. 
iron  0.5  and  copper  0.1)  is  about  tme 
mil  thick.  Its  elongation  is  small,  its 
strength  close  to  that  of  steel.  I'he 
average  distance  between  the  membrane 
and  the  electrodes  is  0.25  mm.,  increas¬ 
ing  to  about  1  mm.  at  the  center  so 
that  sufficient  space  is  left  for  strong 
low-frequency  vibrations.  The  capacity 
of  the  system  amounts  to  2,000  m  m  f. 
The  electrodes  are  of  bakelite,  pierced 
by  about  25  circular  slots,  covered  with 
colloidal  carbon  and  protected  by  an  in¬ 
sulating  layer.  With  1,500  volts  d.c. 
applied,  the  field  produced  between 
membrane  and  electrode  is  37.5  kilovolt- 
per  cm.  Tungsten  spark  gaps  protect 
the  system.  A  price  of  a  few  dollars  is 
mentioned.  — E.T'.Z.  November,  1931. 
Zeitschr.  teelin.  Pbysik,  December,  1931. 
CThis  article  was  translated  in  Radio 
News.) 


4-  >  ♦ 

AWARDED  HEINRICH  HERTZ  MEDAL 


Professor  H.  Karolus  and  his  mirror  wheel  for  television,  recipient  of  gold  medal 
at  the  recent  Heinrich  Hertz  Festival  in  Berlin 
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NEW  BOOKS  ON  ELECTRONIC  SUBJECTS 


Experimental 
radio  engineerins 

By  John  H.  Morecroft,  John  Wiley, 

Inc.,  New  York.  350  pages.  Price, 
$3.50. 

Professor  Morecroft  has  collected 
some  fifty  pertinent  experiments  to  be 
performed  in  the  average  college  labora¬ 
tory  giving  a  course  in  radio  engineer¬ 
ing.  He  discusses  at  some  length  the 
difference  between  low  and  high  fre¬ 
quency  measurements,  with  space  de¬ 
voted  to  the  instruments  to  be  used  at 
radio  frequencies.  The  experiments  are 
conventional  in  form  and  subject  but  as 
is  typical  of  other  Morecroft  books  the 
author  brings  to  the  text  many  quanti¬ 
tative  data. 

The  student,  and  indeed  the  commer¬ 
cial  engineer,  will  not  only  find  how  to 
perform  the  experiments  but  the  actual 
results  of  such  work  as  performed  in 
the  author’s  laboratory.  Thus  the  book 
is  valuable  not  only  as  a  laboratory  text 
but  as  a  source  of  data  which  such 
experiments  reveal. 

Resonance  phenomena,  mutual  induct¬ 
ance  measurements,  power  tubes  as 
amplifiers  and  as  oscillators,  various 
kinds  of  rectifiers  now  in  common  use, 
studies  on  filters,  and  even  an  experi¬ 
ment  on  the  superheterodyne  receiving 
showing  importance  of  the  strength  of 
the  local  signal  are  found  in  the  book. 

4- 

Projectins  sound-pictures 

By  Aaron  Nadell,  McGraw-Hill  Book 

Company,  Inc.,  New  York.  260 

pages,  illustrated.  Price,  $2.50. 

This  book  is  intended  to  be  a  prac¬ 
tical  text  book  for  projectionists,  engi¬ 
neers,  theater  managers  and  others  di¬ 
rectly  interested  in  the  problems  of 
sound-picture  operation  and  mainte¬ 
nance.  The  principal  systems  of  sound 
reproduction,  both  for  ^m  and  disk, 
are  covered  with  illustrations  showing 
the  principal  component  parts.  It 
should  prove  a  good  instruction  book, 
as  each  chapter  is  followed  with  a 
series  of  questions  and  answers.  While 
it  is  realized  that  it  is  difficult  to 
include  in  a  book  of  this  size  detailed 
information  on  maintenance  covering 
every  t)rpe  of  sound  equipment,  the 
pages  that  are  devoted  to  this  subject 
cover  at  least  the  principal  maintenance 
problems,  and  should  be  of  great  assist¬ 
ance  in  maintaining  sound-equipment 
in  good  condition.  Those  not  familiar 
with  the  operation  of  amplifiers  will 
find  a  simple  explanation  of  the  prin- 
'  .cipal  functions  of  vacuum  tubes  and 
associated  circuits. 


Official  radio  service 
manual 

Vol.  2,  1932.  Gernsback  Publications, 

Inc.,  96-98  Park  Place,  New  York, 

N.  Y. 

Although  ambitiously  claiming  on 
the  cover  to  be  a  “complete  directory  of 
all  1931-1932  radio  receivers”  and  dated 
October,  1931,  the  book  is  undeniably  a 
valuable  assembly  of  information  on 
modern  radio  circuits,  useful  not  only  to 
the  service  man  but  to  the  engineer  as 
well.  It  is  worth  the  $5  price.  Prior 
to  plunging  into  page  after  page  (some 
400  of  them)  of  circuit  diagrams,  many 
of  them  with  complete  information  on 
values  of  resistors,  capacitors,  etc.,  the 
book  has  material  on  servicing  automo¬ 
bile  radios,  sound  picture  installations, 
calculation  of  ballast  tube  resistances, 
descriptions  on  short  wave  receivers  and 
convertors. 

•f 

The  nature  of  a  sas 

By  Leonard  B.  Loeb,  John  ll’ilcy  S’ 

Sons,  New  York  City.  153  pages. 

Price,  $2.50. 

This  is  the  first  of  a  series  of  mono¬ 
graphs  planned  by  the  Committee  on 
Electrical  Insulation  of  the  Division  of 
Engineering  and  Industrial  Research, 
National  Research  Council,  a  commit¬ 
tee  which  concerns  itself  with  all  mat¬ 
ters  bearing  on  theory,  experimental 
study,  and  performance  of  dielectric 
materials  as  utilized  for  electrical  in¬ 
sulation.  As  the  first  of  such  a  series 
Prof.  Loeb’s  book  is  excellent.  The 
material  presented  is  fundamental  not 
only  to  the  study  of  insulation  but  to 
the  study  of  all  electrical  phenomena. 
The  selective  presentation  of  the  great 
mass  of  observation  and  fact  gives  a 
coherent  and  clear  picture  of  the  steps 
leading  to  the  present  concept  of  the 
structure  of  matter.  The  assembly  of 
electrons  and  protons  into  atomic  nuclei 
and  into  atomic  arrangements  is  de¬ 
veloped  and  followed  by  an  explanation 
of  molecular  formations  and  their  phy¬ 
sical  and  chemical  properties  as  explain¬ 
able  in  terms  of  inter  and  intra  atomic 
electrical  forces.  As  an  essential  ele¬ 
ment  of  modern  physical  theory  the 
Rutherford-Bohr-Sommerfeld  model  of 
the  atom  and  the  mechanism  of  radia¬ 
tion  which  it  furnishes  is  set  forth. 
However,  the  author  throughout  the 
book  allows  no  implication  of  finality 
to  creep  in  and  is  very  careful  to  warn 
the  reader  of  the  danger  of  “model 
building.” 

Following  this  careful  summary 
which  serves  as  an  introduction  is  a 
discussion  of  the  behavior  of  atoms  and 


molecules  in  gases  as  elaborated  by  the 
kinetic  theory. 

The  one  criticism  which  comes  to 
mind  is  the  choice  of  the  title,  for  al¬ 
though  the  book  treats  be<iutifully  of 
the  nature  of  a  gas,  it  does  a  great  deal 
more,  giving  a  very  straight  forward 
and  readable  account  of  the  present 
status  of  theory  and  fact  behind  all 
electrical  phenomena.  It  is  unfortunate 
that  the  title  may  be  passed  up  by 
many  in  the  electronic  science  not  spe¬ 
cifically  interested  in  gaseous  problems. 


Photoelectric  phenomena 

By  Arthur  Lle^velyn  Hughes,  D.Sc. 
and  Lee  Ahin  DuBridge,  Ph.D. 
McGraw-Hill  Book  Company,  531 
pages,  price  $5.00 

The  authors  are  well  known  in  the 
scientific  literature  for  their  work  in 
photoelectric  phemomena ;  their  concise 
yet  comprehensive  survey  of  one  of  the 
most  important  fields  of  physics  will  un¬ 
doubtedly  prove  to  be  a  milestone  in  a 
new  art,  that  of  using  light  sensitive  de¬ 
vices  for  other-than-laboratory  purposes 
For  those  merely  wishing  to  obtain  a 
general  idea  of  the  recent  progress  in  a 
particular  field  of  photoelectric  pheno¬ 
mena,  a  book  will  save  a  tiresome  search 
through  voluminous  literature  in  several 
languages.  The  book  provides  a  fairly 
complete  summary  of  experimental 
methods  and  results  and  theories,  and 
the  exhaustive  bibliography  will  direct 
research  workers  to  original  sources. 

Even  the  technicians,  seeking  to  put 
the  photon  to  work  will  find  value  in 
this  book,  the  fundamental  principle' 
underlying  the  engineering  and  com 
mercial  applications  are  well  handled. 

The  book  starts  with  the  Einstein 
photoelectric  equation,  probably  the 
most  important  single  equation  in  the 
whole  quantum  theory  which,  at  the 
same  time,  is  the  key  to  a  vast  number 
of  results  outside  the  restricted  field  of 
photoelectricity. 

Einstein’s  theoretical  work.  Hertz’ 
classic  discovery  of  the  surface  photo¬ 
electric  effect,  later  work  of  Hallwachs. 
Elster  and  Geitel,  Lenard,  J.  J.  Thom¬ 
son,  will  be  found  described,  contribu¬ 
tions  of  Maxwell  and  Planck  and  Mil¬ 
likan  are  noted  in  detail. 

Primarily  the  book  is  by  physicist^ 
for  physicists  but  the  practical  worker 
will  not  be  disappointed.  An  extensive 
bibliography  dealing  with  the  use  of 
photocells  in  photometry,  spectrophoto¬ 
metry,  transmission  of  picture  and 
sound,  is  built  up  and  sufficient  space 
in  this  large  book  is  devoted  to  these 
practical  uses  of  the  photoelectric  effect 
to  make  it  a  most  valuable  contribution. 
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+  NEW  PRODUCTS 

THE  MANUFAQURERS  OFFER 


Condenser  microphone 

The  Carrier  Microphone  Company, 
525  South  Commercial  St.,  Los  Angeles, 
Calif.,  has  placed  on  the  market  its 
Model  47  condenser  microphone  in¬ 
tended  primarily  for  announcing.  The 
device  can  be  used  on  table  or  stand. 
Bail  mountings  can  also  be  provided, 
on  order,  for  suspending  from  over¬ 
head  sui)port.  The  case  is  made  of 


aluminum  alloy  and  is  finished  in  black 
crackle.  This  microphone  is  provided 
with  standard  plug  connectors  and  20 
feet  of  shielded  cable.  It  is  normally 
provided  with  Xo.  30  tul)es,  or  No.  64 
tubes  can  be  furnished  on  order.  The 
transmitter  head  is  ecpiipped  with 
barometric  adjustment.  I'requency  re¬ 
sponse  is  from  30  to  S.(M)0  cycles.  It 
is  built  with  either  single  or  2-stage 
amplifier. — Electronics ,  March,  1932. 

♦ 

Cartridge-type 
pa|>er  condensers 

PoLYMET  Manufacturing  Corpora- 
Tio.N,  829  E.  134th  St.,  New  York  City, 
has  announced  a  new  line  of  cartridge- 
type  paper  condensers,  made  with  self- 
supporting  stiff  wire  leads.  These  are 
especially  designed  for  rapid  assembly. 
The  condensers  incorporate  special  fea¬ 
tures  of  thorough  sealing,  a  distinctive 


Polymet  method  which  gives  these  con¬ 
venient  units  their  name  “Waxtite.” 
\  arious  capacities  are  available  from 
.002  mfd.  to  1  mfd.  Most  of  these  ca¬ 
pacities  are  furnished  in  a  range  of 
voltage  ratings  up  to  600  volts  direct 
current. — Electronics,  March,  1932. 


New  insulated 
mounting  strips 

Insulated  Mounting  Strips  with  one 
or  more  soldering  lugs  and  in  various 
combinations  are  now  being  furnished 
by  the  Cinch  Manufacturing  Corpora¬ 
tion,  Chicago.  The  strips  are  of  i^-in. 
bakelite  with  brass  mounting  and  .solder¬ 
ing  lugs  with  Cinch  solder  coating. 
This  coating  assures  uniformly  perfect 
soldering  lugs. 

The  mounting  strips  are  designed  for 
use  on  radio-set  chassis  and  dynamic 
speakers,  and  for  holding  voltage 
divider  resistors,  bias  resistors  and  grid 
leaks. — Electronics,  March,  1932. 

Sound  attachment 

The  Weber  Machine  Corporation, 
59  Rutter  St.,  Rochester,  X.  Y.,  manu¬ 
facturers  of  Syncrofilm  sound  equip¬ 
ment,  announces  the  completion  of  new 
sound  reproducing  attachment  for  all 
makes  of  35-mm.  portable  projectors. 
This  device  represents  a  new  departure 
from  conventional  practice  in  that,  the 
projector  is  driven  from  the  sound  head. 
Use  of  this  sound  head  facilitates 
changing  over  any  35-mm.  projector  to 
combine  sound  reprorluction,  without 


making  alterations  to  projector  mecli- 
anism. 

The  driving  motor  is  within  the 
sound-head  unit,  which  insures  a  smooth 
even  feed  of  film  at  light  source  or 
point  of  reproduction. 

The  projector  is  driven  from  sound 
head  by  means  of  a  flexible  shaft,  which 
is  of  sufficient  elasticity  to  prevent  any 
unevenness  in  projector  transferring 
back  to  driving  source  in  sound  head. 

Provision  has  been  made  for  main¬ 
taining  a  loop  of  film  between  projector 
and  sound  head,  thus  preventing  any 
projector  mechanism  imperfections  from 
interfering  with  the  positive  feed  of  film 
in  the  sound  head.  This  feature  also 
eliminates  the  necessity  of  perfect  align¬ 
ment  of  projector  and  sound  head. — 
Electronics,  March,  1932. 


Tube  tester 

The  Appar.atus  Ue.s1g.v  Comp.\ny, 
Inc.,  Little  Rock,  .^rk.,  has  brought  out 
a  tube  test  reading  in  “plain  English” 
the  character  of  emission,  spacing  of 
elements,  plate  impedance,  presence  of 


gas,  etc.  It  indicates  on  one  jewelled 
lamp  every  possible  short-circuit  in  a 
tube.  The  device  is  simple  in  opera¬ 
tion  and  is  made  in  both  portable  and 
counter  types,  each  selling  at  $59.50 
net. — Electronics,  March,  1932. 

■¥ 

Transformers  for  neon  signs 

Having  long  ago  pioneered  the  indoor 
skeleton  sign  transformer  and  the 
standing  or  combination  types,  the 
Thordarson  Electric  Manufacturing 
Company.  Chicago.  Ill.,  now  offers  a 
complete  line  of  thin-type  transformers, 
the  “thin”  dimension  being  as  small  as 
can  consistenly  be  made  in  a  conserva¬ 
tive  design.  These  transformers  can 
be  used  for  store  front  or  cove  lighting, 
either  indoor  or  outdoor,  wherever 
depth  is  at  a  premium.  One  suggested 
application  for  these  transformers  is 
in  making  a  reasonably-priced  double- 
faced  outdoor  sign.  A  single  thickness 


of  metal  is  used  for  the  background 
and  the  transformer  is  housed  in  the 
moulding  along  the  top.  Electrode  re¬ 
ceptacles  are  arranged  so  the  glass  can 
be  readily  plugged  in.  No  angle  frame 
work  is  required. — Electronics,  March, 
1932. 
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Synchronous  motor 
for  33  1/3  r.p.m. 

The  Synchro  -  Motive  Instrument 
Company,  General  Motors  Building, 
57th  St.  and  Broadway,  New  York 
City,  is  marketing  a  33i  r.p.m.  synchro¬ 
nous  motor  which  has  no  gears,  dash 
pots,  mechanical  filters,  springs  or  other 
dampening  devices.  The  armature  is 
free  to  follow  the  rotating  magnetic  flu.v 
of  the  field  at  the  pre-determined  speed 
of  33 J  r.p.m.  with  an  accuracy  54  times 


greater  than  the  controlling  freciueticy 
at  60  cycles,  according  to  R.  Helmer 
of  the  company. 

The  motor  proper  is  encased  in  cast- 
iron  ends.  For  reproducing,  it  is 
mounted  on  an  upright  standard  with 
pick-up  guard  affixed.  As  a  driving 
motor  for  recording  machines  it  is 
mounted  on  a  cast-iron  base  with  ad¬ 
justable  feet  to  permit  alignment  with 
the  drive  shaft. 

These  motors  are  made  for  single  or 
three-phase  operation  on  any  of  the 
commercial  frequencies,  and  for  a  speed 
of  33J  r.p.m.  or  a  combination  of 
33i  and  80  r.p.m.  The  change-over  is 
effected  by  throwing  a  switch  for  the 
desired  speed.  —  Electronics,  March, 
1932. 

■f 

All-wave  nine-coil 
super-heterodyne 

An  All- Wave  Receiver,  covering  18 
to  550  meters,  employing  a  nine-coil 
super-heterodyne  circuit  which  is  tuned 
by  a  single  knob,  is  announced  by  the 
Pilot  Radio  and  Tube  Corporation  of 
Lawrence,  Mass.  This  new  Dragon 
receiver  will  be  priced  at  $59.50. 

By  developing  precision  factory 
methods  to  a  new  degree  of  accuracy, 
and  with  the  assistance  of  original 
methods  of  production  testing,  it  is  de¬ 
clared  possible  to  build  the  set  at  the 
factory  in  such  a  way  that  the  tuning 
circuits  track  over  the  entire  wave¬ 
length  range  without  the  need  of  any 
trimmer  adjustment  by  the  listener. — 
Electronics,  March,  1932. 


Low-loss  sockets 

At  hiuh  frequencies,  low-loss  sockets 
are  as  important  as  low-loss  coils  or 
low-loss  condensers.  Accordingly,  tlie 
Hammarlund  Manufacturing  Company, 
424  West  33rd  St.,  New  York  City,  has 
recently  developetl  a  new  type  low-loss 
Isolantite  socket. 

Isolantite  is  generally  regarded  as 
ecjuivalent  to  fused  quartz  for  almost 
every  purpose  requiring  lowest  losses 
and  highest  surface  resistivity.  Its  elec¬ 
trical  efficiency  is  not  affected  by  cither 
temperature  or  humidity.  Tlie  top  and 
sides  of  the  socket  are  glazed.  I’erfect 
contact  is  assured  by  reimorced  side 
gripping  contact  springs  of  rust-i)roof 
construction. 

I'hc  sockets  are  made  for  either  sub- 
panel  or  base  mounting  and  are  avail¬ 
able  in  four,  five  and  six-prong  types. 
They  measure  2]  in.  long  and  IJ  in. 
wide,  with  standard  Isi  in.  mountin;.; 
centers. — E.lcctrtniics,  .March,  1*^32. 

■¥ 

Full-wave 

mercury-vapor  rectifier 

The  Joh.v.sonhurg  Radio  CoRroR.vno.N. 
Johnsonburg,  Pa.,  offers  a  new  full-wave 
hot-cath(Kle  mercury-vapor  rectifier  tube 
designed  to  take  the  place  of  the  280 
in  all  old  and  new  radio  sets.  Its  chief 
advantage  is  declared  to  ite  the  in¬ 
creased  volume  and  improved  tone  re¬ 
sulting  from  its  use.  The  presence  of 
mercury  vapor  gives  the  tube  a  current- 
carrying  capacity  far  in  excess  of  the 
re(|uireinents  of  any  present  set.  The 


increase  in  volume  is  due  to  the  low 
voltage  drop  in  the  tube  itself.  Its  high 
efficiency  causes  it  to  deliver  more  power 
to  the  set  without  itself  drawing  any¬ 
more  current  from  the  line.  The  tube 
is  conservatively  rated  as  follows,  by 
Arthur  V.  Baldwin,  chief  engineer : 
Filament  voltage  5.0,  filament  current 
1.0,  maximum  recommended  r.m.s.  volt¬ 
age  plate  500,  maximum  recommended 
plate  current  150  ma. — Electronics, 
March,  1932. 


Synchronous  clocks  for 
radio  sets 

The  Warren  'Ielechron  Comi’anv, 
.\shland.  Mass.,  pioneers  in  the  self- 
starting  synchroiunis  electric-clock  field, 
now  has  available  a  midget  Telechron 
electric  clock  for  radio  sets. 

rite  <liameter  of  this  clock  inchuling 
the  outside  diameter  of  the  bezel  around 
the  dial  is  3}  inches,  while  the  overall 
dimensions  from  the  panel  face  to  the 
back  of  the  movement  is  2i  inches.  On 
the  lower  part  of  the  bezel  is  a  resetting 
knob  which  can  be  pulled  out  ami  turned 
to  set  the  bands  of  the  clock. — Elec¬ 
tronics,  March,  1932. 

♦ 

Crater  lamp  of 
hot-cathode  type 

The  Yas  C<»RFokATioN,  125  N.  'I  hird 
.8t.,  Newark,  N.  J.,  has  develope<l  a  new 
crater  lamp  of  the  hot-catho«le  type 
which  is  provided  with  a  catlnwle  lieate<l 
at  3  volts.  5  amperes.  .\rc  striking 
voltage  is  2.10;  operating  voltages  be¬ 
tween  82  and  64  volts. 

1'he  lamp  has  a  crater  diameter  of 
.060  in.  but  can  be  made  with  any  de¬ 
sired  orifice.  It  can  also  be  supplied 
with  a  slot  in'-tea<l  of  a  round  opening, 
for  recording  purposes.  Its  operation 
is  steady  and  positive,  with  no  tendency 
of  the  bright  spot  to  creep  or  witlen. 
.'^ome  readings  are  given  below: 


Volts 

Milliampcrc' 

82 

16 

80 

30 

78 

54 

70 

104 

68 

128 

64 

188 

— Electronics.  March.  1932. 

4- 

B-battery  eliminator  for 
automobile  radios 

Pines  Transverter,  a  new  B-battery 
eliminator  for  automobile  radio,  con¬ 
sists  of  a  very  efficient  motor  in  com¬ 
bination  with  a  rotary  transformer.  It 
receives  its  operating  current  from  the 
regular  A  battery,  which,  through  the 
medium  of  a  rotary  transformer,  is 
stepped  up  to  the  required  high  a.c. 
voltage,  rectified,  and  filtered  through 
a  filter  pack  which  is  self-contained  in 
the  transverter,  and  delivers  a  smooth 
d.c.  voltage  to  the  radio  set.  The  trans¬ 
verter  can  be  quickly  installed  on  new 
cars  or  to  replace  the  present  B  batteries 
in  sets  already  in  use.  Installation  is 
very  simple  as  the  transverter  requires 
a  space  of  only  in.  by  8  in.,  and  is 
only  6i  in.  deep,  approximately  one- 
third  of  the  space  required  for  ordinary 
B  batteries.  It  is  regularly  supplied  in 
two  models,  by  the  Pines  Winterfront 
Company.  1135  N.  Cicero  Ave..  Chicago, 
Ill. — Electronics,  March,  1932. 
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U.  S.  PATENTS 


IN  THE  FIELD  OF  ELECTRONICS 


A  list  of  patents  (Feb.  16)  granted  by  the  United  States  Patent 
Office,  chosen  by  the  editors  of  Electronics  for  their  interest  to 
workers  in  the  fields  of  the  radio,  visio,  audio  and  industrial 
applications  of  the  vacuum  tube 


Amplification,  Detection.  Etc.  Station  indicator.  .V  lamp,  conncctcfl 
‘  between  points  in  the  power  supply  cir- 

Neutralized  circuit.  I'atent  ai»plication  ^  between  which 

ed  in  102.1.  of  a  tnne.l  radio  fretpiencv  a  potential  difference  which  in- 

iiplifier  with  n.etluul  of  preventing  creases  when  signals  are  being  recemyl. 
mi.,*:,..  T  I  q:,;-..,  t.,  A.  Senauke,  New  York,  N.  Y.  No. 


second  grid  within  the  tube  is  connected 
through  a  diode  to  an  intermediate  point 
on  the  “B”  battery.  G.  Holst,  B.  van 
der  Pol,  and  K.  Posthumus,  assigned  to 
RCA.  No.  1,839,481. 

Power  source.  method  of  deriving 
modulating  energy  from  existing  trans¬ 
mitting  station  equipment,  comprising 
filtering  out  and  utilizing  the  commu¬ 
tator  ripples  in  existing  d.c.  supply  gen¬ 
erators.  Paul  Taetz,  assigned  to  G.D.T. 
No.  1,839,451. 

Transformer  testing  system.  .\  circuit 
for  testing  the  characteristics  of  an 
audio  transformer.  .A..  J.  Christopher. 
Assigned  to  B.T.L.  No.  1.841,088. 


filed  in  1923.  of  a  tuned  radio  freipiency 
amplifier  with  method  of  jireventing 
oscillation.  L.  I.  Sivian,  assigned  to 
B.'IM..  No.  1.841.501. 


Electron  relay. 


1,839,419. 

Crystal  controlled  calibrator.  Means 
are  taken  for  producing  a  flat  plate  im- 


tuhe  which  conducts,  when  subjected  to  pedance  characteristic  of  an  amplifier 


a  voltage  above  a  critical  positive  or 
below  a  critical  negative  value,  and  a  (rol 
circuit  arrangement  so  that  discharge  q,ic 
takes  place  only  on  attainment  of  one 
critical  value.  C.  Staushury  and  G.  C.  Co. 
Brown,  assigned  to  Cutler-Hammer,  Inc. 

No  1.841.705.  F 


Interference  preventer.  .A  method  of 
confining  undesirable  oscillations  in  any 


tube  driven  by  an  oscillator,  crystal  con-  source  of  current  energy  from  interfer- 
trollcd,  so  that  all  of  the  harmonic  fre-  ing  with  radio  receivers,  by  confining  the 
quencies  will  he  equally  attenuated,  oscillations  to  a  circuit  tuned  to  a  fre- 
■Alfred  Crossley.  assigned  to  Federal  Tel.  quency  which  will  not  affect  adjacent 


No.  1.843.415. 


radio  equipment.  F.  H.  Kroger,  as¬ 
signed  to  RC.A.  No.  1,829,523. 

Rectifying  system.  Between  a  single 

phase  current  source  and  a  direct  cur-  Damping  control.  .A  means  for  con- 
rent  source  arc  means  for  changing  the  trolling  damping  in  an  oscillatory  sys- 
singlc  into  a  two-phase,  and  the  two-  t^ni  without  altering  the  resonant  fre- 
phase  into  a  three-phase  current,  and  qnency.  The  damping  circuit  is  com- 
a  rectifier  and  filter.  C.  G.  Smith,  as-  posed  of  an  untuned  circuit,  made  up  of 
signed  to  R.aytheon.  Inc.  No.  1.843.521.  an  inductance  coil  of  high  resistance 

wire.  N.  H.  Clough,  assigned  to  RC.A. 
Control  circuit.  .A  modulated  oscil-  No.  1,829,706. 
lator  has  part  of  its  output  coupled  to  a  ^  , 

glow  tube  which  shines  into  a  light-  .  Oscillation  preventer.  In  a  receiving 

sensitive  cell.  This  cell  controls  a  >n>Pressmg  a  radio 

„  ..  i-  trequenev  potential  drop  between  the  in- 

triode,  which  acts  as  a  power-limiting  .  i  .  i  r  „  •  .  t 

valve.  S.  F.  Leonard.  Ir.,  East  Cleve-  ‘"bes.  m  oppo- 

land.  Ohio.  No.  1,843.2'88.  s.tion  to  the  co.  responding  potential 


Oscillation  generator.  .A  generator 
controlled  by  two  tuning  forks,  the  ratic* 
of  whose  frequency  of  vibration  is  e<|ual 
to  the  reciprocal  of  the  ratio  of  their 
tennierature  coefficientx  of  frequency. 
\\’.  .A.  Marrison.  assigned  to  B.T'.l..  No. 
1.841,480. 

Voltage  compensating  system.  .\ 
method  of  maintaining  a  potential  differ¬ 
ence  between  cathode  and  grid  of  a  vac- 
mini  tube  constant,  regardless  of  changes 
in  voltage  of  the  battery.  J.  E. 
Bachelet,  assigned  to  B.T.L.,  Inc.  No. 
1.841. .394. 

Frequency  modulation.  In  a  crystal 
Controlled  oscillator,  a  method  of  vary¬ 
ing  intermittently  the  pressure  applied  to 
the  crystal  faces.  .A.  H.  Taylor,  assigned 
to  Wired  Radio,  Inc.  No.  1.841,459. 

Frequency  equalizing  system.  In  an 
impedance-coupled  amplifier,  normally 
producing  greater  amplification  at  one 
cud  of  the  desired  range  than  at  the 
enher,  a  condenser  shunted  by  a  resist¬ 
ance  is  directly  across  the  grid  and 
cathode  of  the  second  tube,  and  in  series 
with  the  grid  and  the  anode  of  the  first 
tube  is  an  inductance.  The  network 
resonates  to  a  frequency  at  the  end  of 
the  frequency  band  where  amplification 
normally  falls.  H.  J.  Round,  assigned 
to  RCA.  No.  1.841.383. 


Band  filter.  Band  filter  section  having 
the  following  characteristics: 


2ir  Zi  fi 
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lx  /iX.G 


Z,  /.»— /./,-f/,* 

lx  — 


ZjtZj  /iX/t 

M.  Vos  and  H.  K.  .A.  Sterky,  assigned 
to  Ericson,  Stockholm.  Sweden.  No. 
1.843.892. 


wire.  A.  H.  Clougn,  assigned  to  kc.a. 
No.  1,829.706. 

Oscillation  preventer.  In  a  receiving 
circuit,  method  of  impressing  a  radio 
frequency  potential  drop  between  the  in¬ 
put  electrodes  of  certain  tubes,  in  oppo¬ 
sition  to  the  coi  responding  potential 
drop  impressed  thereon  as  a  result  of 
undesirable  feed  back.  Boyd  Phelps,  as¬ 
signed  to  R.  E.  Thompson  Mfg.  Co.  No. 
1.829,013. 

Transmitter  keyer.  .An  antenna  system 
is  coupled  to  an  oscillating  tube,  and  also 
to  an  additional  tuned  circuit  in  series 
w’ith  which  there  is  a  key.  The  resist¬ 
ance  to  this  tuned  circuit  is  transferred 
from  the  antenna  system  into  the  os¬ 
cillator.  so  that  when  the  key  is  up 
signals  are  generated,  but  when  the  key 
is  closed  the  resistance  is  sufficient  to 
cause  no  current  to  flow  in  the  antenna. 
Erich  Tod.  assigned  to  G.D.T.  No. 
1.828.852. 

Gaseous  discharge  device.  High  fre¬ 
quency  generator  operative  on  the  excit¬ 
ing  potential  of  the  discharge,  but 
inoperative  on  the  operating  potential 
of  the  discharge.  K.  Wiegand,  Hans 
Ewest  and  Martin  Reger,  assigned  to 
G.E.  No.  1,844,375. 

Resistance  coupled  amplifier.  Inter¬ 
stage  coupling  circuit  consisting  of  re¬ 
sistances  and  condensers.  K.  Posthumus, 
assigned  to  RC.A.  No.  1.844.177. 


Oscillation  generator.  In  a  tuned 
plate  circuit  with  grid  feed-back,  a 
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Power  supply  circuit.  Conventional 
filter-rectifier  system  and  means  by 
which  the  voltage  of  the  anode  current 
is  initially  limited.  G.  R.  Eaton,  as¬ 
signed  to  Kellogg  Switchboard  and  Sup¬ 
ply  Co.  No.  1,844,502. 

Constant  current  translating  circuits. 
A  combination  of  vacuum  tubes  and  rec¬ 
tifiers  for  transmitting  energy  between 
constant  potential  alternating  current 
supply  circuit,  and  the  constant  current 
load.  H.  D.  Brown  and  C.  A.  Sabbah, 
assigned  to  G.E.  No.  1,844,633. 

Coupling  circuits.  Interstage  coupling 
network.  H.  A.  Wheeler,  assigned  to 
Hazeltine  Corp.  No.  1,844,374. 

Grid  circuit  amplifier.  A  tube  circuit 
in  which  the  input  and  output  im¬ 
pedances  are  arranged  in  the  form  of  a 
Wheatstone  bridge  with  the  balancing 
capacities.  Stuart  Ballantine,  assigned  to 
Boonton  Research  Corp.  No.  1,844,456. 

Vapor  electric  amplifier.  Applying  a.c. 
to  both  grid  and  anode  but  anode  of  a 
high  frequency  and  filtering  from  output 
all  frequencies  higher  and  lower  than 
the  grid  voltage  frequency.  T.  S.  Farley, 
G.  E.  Co.  No.  1,830,599. 

Uni-directional  antenna.  Two  anten¬ 
nas,  each  a  half  wave-length  long,  and 
situated  a  quarter  wave  length  apart  and 
properly  connected  together  by  phase 
transformers.  Edmund  Bruce,  assigned 
to  B.T.L.  No.  1,841,085. 


Power  converting  system.  In  a  two- 
tube  system  of  inversion,  method  of  con¬ 
necting  certain  capacitors  in  parallel 
during  period  of  some  abnormal  condi¬ 
tion.  D.  C.  Prince,  G.  E.  Co.  No. 
1,830,561. 


Television,  Facsimile,  Etc. 

Photographic  recording.  The  use  of 
several  light  sources  for  recording  photo¬ 
graphically  sound  on  film,  by  applying  to 
these  sources  alternating  currents  differ¬ 
ing  in  phase  and  projecting  the  com¬ 
bined  light  onto  the  film.  O.  Whelan, 
assigned  to  G.  E.  No.  1,844,708. 

Electronic  Applications 

Voltage  regulator.  A  combined  thermo¬ 
electric  and  thermionic  method  of  con¬ 
trolling  the  voltage  of  a  generator.  E.  R. 
Evans,  Washington,  D.  C.  No.  1,844,149. 

Motor  controller.  Method  of  using  a 
vacuum  tube  and  a  discharge  circuit  for 
controlling  motor  speed.  Prescott  Grout, 
assigned  to  Cutler-Hammer,  Inc.  No. 
1,844,243. 


Vacuum  Tubes,  Etc. 

Cathode  system.  A  vacuum  tube 
having  two  cathodes  which  are  supplied 
with  alternating  current  90  degrees  out 
of  phase  with  each  other.  Stuart  Bal¬ 
lantine,  Mt.  Lakes,  N.  J.  No.  1,834,443. 

Vacuum  tube  construction.  A  V- 
shaped  filament,  the  grid  surrounding 
the  filament  and  a  flat  strip  secured  at 
points  along  its  side  to  the  turns  of  the 
grid  coil,  said  strip  extending  laterally 
between  two  legs  of  the  filament.  B.  F. 
Miessner,  RCA.  No.  1,834,131. 

Acoustical  Apparatus 

Condenser  reproducer  apparatus. 
Means  for  momentarily  shocking  the 
speaker  to  condition  it  for  normal  opera¬ 
tion.  W.  S.  McClintock.  Jr.,  Ekko  Com¬ 
pany,  Chicago.  No.  1,836,266. 

Patent  Suits 

1,606,212.  Dunmore  '  and  Lowell. 
Power  amplifier,  appeal  filed  Tune  25, 
1931,  C.  C.  A.,  3d  Cir.,  Doc.  4656-7-8, 
U.  S.  V.  Dubilier  Condenser  Corp. 

1,173,079,  E.  F.  .\lexanderson.  Selec¬ 
tive  tuning  system;  1,195,632,  W.  C. 
White,  Circuit  connections  of  electron 
discharge  apparatus:  1,251,377,  A.  W. 
Hull,  Method  of  and  means  for  obtain¬ 
ing  constant  direct  current  potentials, 
1,282,439,  I.  Langmuir.  System  for  ampli¬ 
fying  variable  currents;  1,297,188.  same. 
Svstem  for  amplifving  variable  currents, 
filed  Jan.  15.  1931,  D.  C..  N.  D.  Ill., 
E.  Div.,  Doc.  10282.  Radio  Corp.  of 
America  et  al.  v.  Ozarka,  Inc. 

1,789,949,  A.  Georgiev,  Electrolvtic 
cell,  filed  July  7,  1931,  D.  C.,  E.  D.  N.  Y., 
Doc.  E  5559,  Aerovox  Wireless  Corp.  v. 
S.  Roth  (Federal  Purchaser). 

1,719,805,  L.  Hammond.  .Alternating 
current  clock,  D.  C.,  S.  D.  Ohio.  W. 
Div.,  Doc.  E  621,  The  Hammond  Clock 
Co.  V.  The  Kodel  Electric  &  Mfg.  Co. 
Dismissed  under  rule  57  Oct.  6,  1931. 

Re.  16,870,  T.  H.  Nakken,  Means  for 
transforming  light  impulses  into  electric 
current  impulses,  filed  Nov.  3,  1931,  D. 

C.  Del.,  Doc.  E.  918,  Nakken  Patents 
Corp.  V.  Universal  Sound  System,  Inc. 

Re.  17,245  (a).  Re.  17,247,  W.  G.  Cady, 
Method  of  maintaining  electric  currents 
of  constant  frequency;  Re.  17.355,  same. 
Piezo-electric  resonator;  1,537,708,  W. 
Schottsky,  Thermionic  vacuum  tube; 
1,558,437,  I.  Langmuir,  Electrical  dis¬ 
charge  apparatus;  1,239,852,  F.  K.  Vree- 
land.  Receiver  of  electrical  impulses; 
1,243,166,  G.  W.  Hart,  Electric  switch, 

D.  C,  W.  D.  N.  Y.,  Doc.  211,  Radio 
Corp.  of  America  et  al.  v.  Universal 
Wireless  Communication  Co..  Inc.  Dis¬ 
missed  for  lack  of  prosecution  Nov.  10, 
1931. 

Re.  17,245  (b).  Re.  17,247.  W.  G.  Cady, 
Method  of  maintaining  electric  currents 
of  constant  frequency:  Re.  17,355.  same. 
Piezo-electric  resonator;  1,537,708,  W. 
Schottsky,  Thermionic  vacum  tube; 
1,558,437,  1.  Langmuir,  Electrical  dis¬ 
charge  apparatus,  D.  C.,  W.  D.  N.  Y., 
Doc.  137,  Radio  Corp.  of  America  et  al. 
V.  Universal  Wireless  Communication 
Co.,  Inc.  Dismissed  for  lack  of  prosecu¬ 
tion  Nov.  10,  1931. 


1,173,079,  E.  F.  .'Mexanderson,  Selec¬ 
tive  tuning  system:  1,195,632,  W.  C. 
White,  Circuit  connections  of  electron 
discharge  apparatus;  1,251,377,  A.  W. 
Hull,  Method  of  and  means  for  obtain¬ 
ing  constant  direct  current  potentials; 
1,297,188,  I.  Langmuir,  System  for 
amplifj'ing  variable  currents;  1,728,879, 
Rice  &  Kellogg,  Amplifving  svstem, 
filed  March  13,  1931,  D.  C..  N.  D.  Ill., 
E.  Div.,  Doc.  10381,  Radio  Corp.  of 
.America  et  al  v.  Zaney-Gill  Corp. 

1,294,466,  W.  G.  Housekeeper,  Com¬ 
bined  metal  and  glass  structure  and 
method  of  forming  same;  1,536,855,  same. 
Electron  discharge  device.  D.  C.,  W.  1). 
N.  Y.,  Doc.  139  and  210,  Radio  Corp. 
of  .America  et  al.  v.  Universal  Wireless 
Communication  Co.,  Inc.  Dismissed  for 
lack  of  prosecution  Nov.  10,  1931. 

1.231,764  (a).  F.  Lowenstein,  Telephone 
relay;  1,. 353, 976,  E.  R.  Stokle,  \  acuum 
tube  device,  D.  C.,  W.  D.  N.  A  ..  Doc.  13H 
and  212,  Radio  Corp.  of  America  et  al.  v. 
Universal  Wireless  Communication  Co., 
Inc.  Dismissed  for  lack  of  prosecution 
Nov.  10,  1931. 

1,507,016,  L.  de  Forest,  Radio  signal¬ 
ing  system;  1,507,017,  same.  Wireless 
telegraph  and  telephone  system,  filed 
July  28,  1931,  D.  C,  E.  D.  N.  Y.,  Doc. 
E  5580,  Radio  Corp.  of  America  et  al. 
V.  Radio  Engineering  Laboratories,  Inc. 

1.577.030,  A  S.  Howell,  Intcrn^ittent 
feed  mechanism;  1,620,726,  same.  Motion 
picture  camera,  D.  C.,  S.  D.  Iowa  (Daven¬ 
port),  Doc.  4101,  The  Bell  &  Howell  Co 
V.  Victor  Animatograph  Co.  Dismissed 
without  prejudice  (notice  Apr.  20,  1931). 

1,466,701,  L.  De  forest.  Method  of  and 
means  for  controlling  electric-currents  by 
and  in  accordance  with  light  variations; 
1,603,071,  same,  Sound  recording  attach¬ 
ment  for  motion  picture  cameras;  1,695,414, 
same.  Talking  moving  picture  machine; 
1,^7,480,  E.  E.  Ries,  Methcxl  of  reproduc¬ 
ing  photographic  sound  records,  C.  C.  .A., 
3d  Cir.,  Doc.  4461-4462,  General  Talking 
Pictures  Corp.  et  al.  v.  Stanley  Co.  of 
America.  Decree  to  effect  that  no  one  of 
the  patents  in  suit  is  infringed  Mar.  2. 
1931. 


Adjudicated  Patents 

(D.  C.  Mass.)  Thorpe  patent,  No 
1,040,461,  for  head-covering,  claims  1  and 
2  Held  not  infringed.  Thorpe  v.  William 
Filene’s  Sons  Co.,  52  F.  (2d)  445. 

(D.  C.  Wis.)  Conradson  patent.  No. 
1,140,299,  for  automatic  multiple-spindle 
lathe,  claims  1-7,  29-32,  Held  infringed 
Joseph  T.  Ryerson,  Inc.,  v.  Harley 
Davidson  Motor  Co.,  52  F.  (2d)  464. 

(C.  C.  A.  Minn.)  Bolger  patent.  No. 
1,209,544,  for  refrigerator  construction, 
claims  1  and  2  Held  valid,  but  not  in¬ 
fringed.  Seeger  Refrigerator  Co.  v. 
Bohn  Refrigerator  Co.,  52  F.  (2d)  416. 

(C.  C.  A.  Minn.)  Bohn  patent.  No. 
1.263,843,  for  refrigerator  door,  claim  3 
Held  invalid.  Id. 

(D.  C.  N.  Y.)  Hazeltine  patent.  No. 
1,533,858,  for  method  and  means  for 
neutralizing  capacity  coupling  in  audions, 
claims  1,  2,  5,  9,  11,  12,  14,  and  16  Held 
valid  and  infringed.  Hazeltine  Corpora¬ 
tion  V.  Radio  Corporation  of  America, 
52  F.  (2d)  504. 
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BRITISH  PATENTS 

IN  THE  FIELD  OF  ELECTRONICS 


Because  patents  are  issued  in  Great  Britain  some  months  before 
issuance  in  the  United  States,  and  because  British  patents  reflect 
what  is  going  on  in  Europe  better  than  the  American  Patent 
Gazette,  the  editors  of  Electronics  choose  representative  dis¬ 
closures  each  month  for  this  page. 


Radio  Circuits 

Direction-finding  system.  trans¬ 

mitter  producing  waves  so  the  phase  is 
different  at  all  points  of  the  compass, 
and  a  receiver  giving  the  direction  indi¬ 
cation  produced  by  comparing  the  phase 
of  the  received  signal  and  the  standard 
phase  also  sent  from  the  transmitter. 
C.  R.  Englund,  Electrical  Research 
Products,  Inc.  No.  357,640. 

Distortion  corrective  system.  In  a 
superheterodyne  receiver,  the  inter¬ 
mediate  frequency  is  so  low  that  a  high 
order  of  selectivity  is  obtained,  and 
means  are  provided  to  correct  for  the 
distortion,  due  to  the  high  selectivity. 
J.  Robinson,  London.  No.  357,647. 

Frequency  stabilizer.  Scanning  waves 
in  a  line  react  back  on  the  oscillator  to 
stabilize  the  frequency.  C.  W.  Hansell. 
Marconi  Co.  No.  358,264. 

Interstage  coupling.  A  band-pass 
coupling,  including  tw’o  tuned  circuits, 
and  a  means  for  diverting  current  with 
a  rise  in  frequency  from  the  magnetic 
coupling  between  them,  so  that  the  ac¬ 
cepted  band  width  is  practically  constant 
at  all  frequencies.  R.  A.  Braden,  Mar¬ 
coni  Co.  No.  357,866. 

Short-long-wave  receiver.  A  tube  used 
for  amplifying  on  long  waves  is  used  as 
a  quenching  oscillator  when  the  receiver 
is  used  with  a  super-regenerating  cir¬ 
cuit.  Telefunken,  No.  357,913. 

Short-wave  oscillator.  A  highly  posi¬ 
tive  charged  grid  and  a  plate  nearly  at 
'cro  potential,  an  oscillatory  circuit  of 
a  different  natural  frequency  from  the 
primary  oscillation,  connected  in  the 
plate  or  grid  circuit.  The  drooping  part 
of  the  dynamic  characteristic  is  used,  so 
that  the  ultra  high  frequency  primary 
oscillations  are  modulated  by  a  second 
<'scillation  of  a  lower  frequency.  E.  Ger- 
hardt,  Bavaria.  No.  358,064. 

Ultra  short-wave  modulating  system. 
In  the  circuit  in  w’hich  the  frequency  is 
lependent  upon  the  speed  of  electronic 
oscillation,  an  oscillatory  circuit  tuned 
to  a  low  audio  frequency  modulates  the 
I_rimary  frequency.  H.  E.  Hollmann, 
Charlottenburg,  Berlin.  No.  358,145. 


Automatic  volume  control.  Grid  bias 
of  a  high  frequency  tube  is  controlled 
in  accordance  with  signals  by  utilizing 
the  bias  from  the  grid  of  a  valve  acting 
as  a  grid  detector  through  a  high  re¬ 
sistance  or  other  impedance.  Philips, 
Holland.  No.  358,861. 

Push-pull  amplifier.  Two  tubes  oper¬ 
ating  without  a  grid  bias  battery, 
and  impedances  interposed  between  the 
cathodes  and  the  input  circuit,  so  that 
the  valves  are  alternately  active.  H.  A. 
Wheeler,  assigned  to  Hazeltine.  No. 
358.887. 

Regenerative  circuit.  Means  for  re¬ 
ducing  the  damping  of  an  oscillatory 
circuit  to  zero,  comprising  a  reacting 
valve  of  high  mutual  conductance  to 
which  a  small  portion  of  the  input  is 
applied,  so  the  action  of  the  valve  under 
impressed  signals  is  substantially  linear. 
H.  J.  Round  and  P.  K.  Turner,  Mar¬ 
coni  Co.  No.  358,932. 

Constant  gain  circuit.  Across  the 
tuned  circuit  inductance  there  are  two 
condensers  (one  of  them  variable)  in 
series.  The  low  potential  end  in  the 
primary  of  this  transformer  is  connected 
into  the  secondary  at  the  point  which 
connects  the  two  condensers  together. 
W.  M.  Cusick,  Boston,  Mass.  No. 
358,996. 

Push  -  pull  amplifier.  An  amplifier 
operating  without  grid  bias,  using  a 
pair  of  tubes  connected  oppositely  in 
parallel  to  the  input  and  impedances 
arranged  in  series  with  the  grids.  H.  A. 
Wheeler,  assigned  to  Hazeltine.  No. 
358.132. 


Television 

Light  source.  A  flaming  arc  is  used 
as  a  source  of  light  on  account  of  its 
brightness  and  the  rapidity  with  which 
it  can  be  modulated.  I.  Langmuir, 
British  Thomson  -  Houston  Co.  No. 
357,941. 

Scanning  system.  A  rotatable  mirror 
and  means  for  varying  the  angular  re¬ 
lation  between  its  surface  and  its  rota¬ 
tional  axis.  D.  M.  Moore.  British 
Thomson-Houston  Co.  No.  358,050. 

Scanning  apparatus.  A  polarized  light 
system.  L.  M.  J.  Loiseau,  Paris.  No. 
358,087. 

Scanning  device.  An  electric  arc  moves 
in  a  predetermined  path  under  action 
of  a  magnetic  field.  Communication 
Patents,  Inc.,  60  Broadway,  New  York. 
No.  358,183. 


Electronic  Applications 

Elevator  control.  A  magnetic  method, 
which,  operating  through  vacuum  tubes, 
controls  elevators,  railway  cars,  etc. 
R.  J.  Stevens,  Surrey.  No.  358,516. 


Electronics  direction-finder.  A  vacuum 
tube  with  an  anode,  two  auxiliary  elec¬ 
trodes,  arranged  so  that  by  means  of 
four  pieces  of  high  magnetic  permeability 
and  low  permanent  magnetism,  the 
earth’s  magnetic  field  will  draw  the  elec¬ 
trons  to  one  or  the  other  of  the  elec¬ 
trodes.  P.  Schwerin,  Perryman  Electric 
Co.  No.  358,758. 


Power  Equipment 

Mercury  vapor  rectifier.  A  method  of 
applying  a  magnetic  field  at  right  angles 
to  the  discharge  path  in  a  discharge 
rectifier.  Gramophone  Company,  Ltd., 
Middlese.x,  England.  No.  350,070. 

Modulating  system.  In  a  modulator- 
oscillator  system,  means  are  provided 
for  keeping  out  of  the  low  frequency  cir¬ 
cuit  radio  frequency  oscillations,  and  to 
keep  speech  potentials  in  their  proper 
place.  H.  O.  Peterson,  assigned  to 
Marconi.  No.  350,152. 

Neutralizing  circuit.  Compensation  for 
the  reactance  of  the  anode  load  con¬ 
stituted  by  the  winding  of  an  electro¬ 
magnetic  relay  on  the  control  voltage  of 
a  thermionic  detector.  Ericsson,  Stock¬ 
holm.  No.  350,254. 


l':i.ECTRONICS  —  March,  1932 


111 


Problems  of  push-push  amplification 

[Continued  from  page 

without  any  steady  d.c.  component,  which  means  that  not 
only  must  the  alternating  current  be  taken  care  of  but 
also  that  the  supply  source  must  have  a  very  low  internal 
resistance  so  that  the  change  in  average  current,  caused 
by  change  in  signal  level,  can  be  accommodated  without 
appreciable  change  in  voltage.  If  this  last  condition  is 
not  met  the  output  of  the  push-push  stage  will  not  come 
up  to  expectations  and  the  slow  swing  in  supply  voltage 
may  affect  some  earlier  stage  of  the  amplifier. 

Class  input  requirements 

So  far  we  have  talked  only  of  plate  circuit  distortion 
and  have  not  mentioned  the  difficulties  that  arise  in  the 
grid  circuit  when  the  grid  is  allowed  to  go  positive.  The 
vacuum  tube  is  commonly  regarded  as  a  voltage  con¬ 
trolled  device,  one  that  absorbs  no  power  in  its  input 
circuit,  and  such  is  substantially  the  case  as  long  as  the 
grid  remains  negative.  However,  when  the  grid  is  made 
positive  with  respect  to  the  emitter  grid  current  flows  and 
the  input  impedance  of  the  tube  may  fall  in  value  to  a 
few  thousand  ohms.  If  this  occurs  when  the  input  volt¬ 
age  is  dependent  on  a  more  or  less  aperiodic  circuit  of 
fairly  high  impedance  the  input  wave  form  will  be  dis- 


Fig.  6— Load  line  for  push-push  calculations 


torted  during  the  intervals  of  grid  current  flow.  With 
either  the  push-pull  or  push-push  amplifier  the  negative 
and  positive  peaks  of  each  cycle  will  be  “knocked  down” 
giving  rise  to  odd  harmonic  generation  which  reduces 
the  amount  of  fundamental  developed  in  addition  to  caus¬ 
ing  unpleasant  distortion.  However  if  the  input  trans¬ 
former  is  so  designed  that  the  instantaneous  voltage  sup¬ 
plied  to  the  grids  of  the  output  stage  is  not  affected  by 
the  intermittent  grid  load  this  distortion  is  avoided. 


Another  way  of  putting  this  is  to  say  that  since  the 
output  tubes  are  not  voltage  controlled  devices  the  stage 
feeding  them  must  be  capable  of  supplying  a  certain 
amount  of  power.  To  fulfill  these  requirements  a  tube 
of  low  impedance  is  used  with  a  coupling  transformer  of 
low  or  step-down  ratio.  Looking  into  the  primary  side 
of  the  transformer  the  effective  load  due  to  grid  current 
must  be  high  compared  to  the  plate  resistance  of  the 
feeding  tube  or,  better,  looking  at  the  transformer  from 
the  secondary  side  the  effective  generator  impedance 
must  be  low  compared  to  the  load  due  to  grid  current. 
It  is  well  to  remember  that  this  effective  generator  im¬ 
pedance  includes  the  leakage  reactance  and  the  resistance 
of  the  windings  figured  with  due  regard  to  the  turn  ratio. 

In  considering  how  much  the  grid  current  can  be 
allowed  to  alter  the  form  of  the  input  wave  we  must 
bear  in  mind  that  distortion  which  causes  a  sharp  break 
in  wave  form  even  though  not  generating  a  high  per  cent 
of  harmonic  power  seems  to  have  the  faculty  of  producing 
very  unpleasant  distortion  which  may  be  characterized  as 
a  rattling  sound.  These  rattles  may  be  caused  as  are 
Trautwein’s  “Tone  Formers”  which  are  damped  oscil¬ 
lations  of  some  part  of  the  acoustical  system  excited  by 
the  sharp  break  in  the  wave  form  of  the  fundamental .■* 

If  tubes  were  available  with  approximate  cut-off  at 
zero  bias  so  that  operation  at  this  point  gave  class  “B” 
conditions,  a  fairly  constant  grid  load  would  be  applied 
continuously  to  one  side  or  the  other  of  the  transformer 
causing  no  appreciable  distortion  but  merely  reducing  the 
applied  voltage  somewhat.  Triodes  with  a  fairly  high 
amplification  constant  are  best  suited  for  push-push  use 
because  of  the  relatively  low  input  required,  for  we  must 
remember  that  actual  power  is  required  to  drive  tubes 
with  positive  grid  swings  and  that  the  push-push  circuit 
usually  moves  the  bottle  neck  of  the  audio  system  back 
to  the  stage  ahead  of  the  output  tubes. 

Pentodes  fill  the  bill  nicely  as  far  as  requiring  a  small 
grid  swing  but  fall  down  when  linearity  is  considered. 

For  these  reasons  and  because  of  the  particular  adapt¬ 
ability  of  push-push  to  battery  receivers  the  230  tube 
has  received  considerable  mention  for  this  use.  Slightly 
more  than  a  watt  output  with  low  measured  harmonics 
may  be  obtained  from  a  pair  of  these  tubes  in  push -push 
when  driven  by  a  third  230.  With  unlimited  grid  power 
available  two  of  these  tubes  may  produce  approximately 
three  watts.  When  we  consider  that  the  230  is  rated  at 
16  milliwatts  for  standard  class  “A”  operation  it  is  evi¬ 
dent  that  the  push-push  circuit  may  be  of  great  value 

‘"Neon  Musical  Oscillator" ;  by  R.  Raven  Hart;  Wirelraa  World. 
Dec.  10,  1930. 

“Elektrische  Musik” ;  Dr.  Trautwein.  Published  by  the 
Weidtnaunachc  Buchhnndlunp ,  Beriin. 


T  ▼  T 


ELECTRONIC  ROBOTS  OF  1932 

ELECTRON  tubes  now  sort  thousands  of  cards,  bills  and  checks  daily. 
They  simplify  the  process  of  taking  gold,  silver,  cement,  sulphuric  acid, 
arsenic,  coal  tar  products  and  other  valuables  out  of  smoke  and  flue  gases, 
and  they  match  colors  perfectly.  Others  containing  resistances  of  several 
billion  ohms,  make  possible  the  amplification  of  photoelectric  currents 
10,000  times. 

— S.  M.  KINTNER, 

Westinghouse  Electric  ^  Manufacturing  Co. 
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II  and  III 
in  the 

Dramatic  Story 
of  the 

CENTRALAB 
Fixed  Resistor 


one  of  the 


hydraulic 


presses 


A  TRULY  different  booklet,  the  ‘‘Bap 
tism  of  Fire”  which  tells  the  dramatic 
story  of  how  Centralab  Fixed  Resistors 
are  made,  is  now  ready  for  distribution. 

The  hold,  two-color  modern  illustrations 
and  descriptive  text  tell  a  graphic  story 
of  these  very  different  and  superior 
resistors. 

Why  not  send  for  it  today — it’s 
free. 

Centralab 

FIXED  RESISTORS 


This  Book 

wai 

Interest  You 

There  is  no  charge  for 
this  book.  Use  the  coupon 


CENTRAL  RADIO 


Broadcast  transmitter 
measurement 

[Continued  from  page  89] 

and  measuring  to  find  out  if  the  output  level  increases 
by  the  same  amount  up  to  the  limit  of  the  modulation 
capacity  of  the  transmitter.  Using  a  calibrated  volume 
indicator  to  measure  the  differences  in  input  level,  and 
using  the  wavemeter  to  measure  the  various  correspond¬ 
ing  output  levels,  a  curve  can  be  drawn  with  input  db. 
levels  on  one  coordinate  and  output  levels  on  the  other. 
Such  a  linearity  curve  shows,  in  one  way,  the  ability  of 
a  transmitter  to  reproduce  the  waveform  of  the  input 
voltage.  While  not  readily  analyzable  into  harmonic 
components,  nevertheless  it  has  great  practical  value  be¬ 
cause  of  the  ease  of  measuring  and  comparing  trans¬ 
mitter  performance  of  this  sort. 

The  relative  differences  of  output  level  are  measured 
by  setting  the  wavemeter  for  a  galvanometer  reading  of 
60  for  cw  as  before  and  reading  the  meter  for  each  in¬ 
crease  in  input.  The  readings  are  then  converted  into 
percentages  of  modulation  by  table  1  or  into  decibels  by 
any  of  the  db  columns  of  table  2,  taking  the  db  difference 
between  the  successive  readings. 

Computation  of  tables  for  other  values 

To  compute  the  percentages  of  modulation  for  cw 
settings  other  than  60  as  given,  equation  2  is  solved  for 
the  value  of  M  by  considering  Wo  as  equal  to  unity. 
Then  the  value  of  W  (carrier  plus  sideband  power)  is 
to  Wo  as  the  galvanometer  reading  with  modulation  is 
to  the  reading  7vith  carrier  unmodulated.  For  example, 


if  the  carrier  setting  was  50,  and  with  modulation  in¬ 
creased  to  60,  the  ratio  is  1.2.  By  substitution,  this 
becomes 

IF  60 

—  =  —  =  \.2  =  \+ -  A/  =  0.63 

so  2 

To  compute  the  decibels  difference  of  level  between  two 
readings,  take  the  ratio  of  the  increases  with  modulation 
and  substitute  them  in  the  formula 

Pi 

db  =  10  logio — 

Po 

making  Pq  the  increase  in  meter  reading  corresponding 
to  the  reference  level  and  Pi  the  increase  for  a  second 
reading.  For  example,  with  a  carrier  setting  of  50,  and 
a  reference  modulation  level  of  80  per  cent  the  meter 
will  read  66,  or  an  increase  of  16.  If  on  the  next 
reading  the  meter  reads  69,  an  increase  of  1^,  the  db 
difference  of  level  is 

19 

db=\0  logic  -=10X0.103  =  1.03  db 
16 

The  same  measurements  could  l)e  made  on  a  trans¬ 
mitter  by  reading  the  tank  current.  This  involves  more 
arithmetic  because  the  currents  could  not  be  depended 
upon  to  come  at  convenient  values  or  even  iclentical 
values  at  different  times,  necessitating  a  complete  new 
set  of  calculations  for  each  measurement.  The  wave¬ 
meter  can  be  adjusted  by  coupling  for  a  given  con¬ 
venient  deflection  for  which  tables  are  prepared,  and 
reset  to  this  value  at  any  time  for  comparing  results. 


A  new  music  of 
electronic  oscillation 

[Continued  from  page  86] 

7.  The  selective  absorption  in  high  frequency  oscilla¬ 

tory  circuits. 

8.  The  control  of  phase  displacement  in  oscillatory 

circuits.” 

Operation  of  the  Rangertone  organ 

“Perhaps  the  outstanding  feature  of  our  electric  organ, 
besides  the  extent  of  its  range  and  its  appointments,” 
explained  Captain  Ranger,  “is  the  fact  that  a  separate 
amplifier  with  its  associated  loudspeaker  is  assigned  to 
any  individual  note  played.  There  are  eleven  such 
amplifiers,  each  with  its  individual  loudspeaker,  for  any 
eleven  notes,  including  the  pedals,  that  may  be  played  at 
any  one  time.  This  makes  for  far  greater  clarity,  in 
that  each  note  is  given  the  best  possible  treatment  in  its 
individual  amplifier,  before  it  emerges  to  drive  the  loud¬ 
speaker,  which  then  creates  the  movements  of  the  air 
which  constitute  the  sound  waves  we  recognize  as  music. 
It  is  also  possible  by  this  plan  to  give  each  note  special 


effects  and  even  special  tonalities  apart  from  the  others 
by  this  method  of  individual  treatment.  The  selection  of 
the  amplifiers  is  accomplished  by  relays  which  pick  the 
free  amplifiers  in  definite  rotation  as  the  keys  are  played. 

“The  fade-out  tones  are  especially  novel.  These  tones 
either  gradually  fade  out,  as  would  a  piano  tone  for 
example;  or  what  is  even  more  interesting,  they  change 
their  character  slowly,  after  being  struck.  This  makes 
an  entirely  new  type  of  tone,  which  composers  have  as 
yet  not  written  to.  It  is  but  one  of  the  many  new  possi¬ 
bilities  of  these  electrically  produced  sounds. 

“The  basic  purpose  behind  the  instrument,  is  to  give 
the  player  all  the  various  frequencies  at  his  command, 
in  much  the  same  manner  that  an  artist  has  all  the  color 
shades  on  his  palette.  He  may  then  mix  these  fre¬ 
quencies  in  any  desirable  way.  Naturally  such  facilities 
require  true  musical  knowledge  on  the  part  of  the  player 
to  make  pleasing  and  accurate  combinations. 

“Our  problem  has  been  to  produce  the  maximuiii 
musical  effectiveness  with  the  minimum  manual  effort 
on  the  part  of  the  player.  We  have  been  guided  in  the 
elimination  of  the  less  necessary  and  emphasis  of  the 
salient  features  by  many  eminent  musicians  whose  helj) 
is  gratefully  acknowledged.” 


Industrial  uses  of 
electronic  diffraction 

[Continued  from  page  84] 

Nor  is  it  at  all  certain  why,  when  metals  are  purified 
from  gas,  they  require  an  abnormally  high  potential  for 
discharge  when  used  as  cathodes  in  art  X-ray  tube. 


Finally,  we  have  no  really  definite  explanation  as  to  why 
adsorbed  ions  enhance  the  photo-chemical  sensitivity  of 
silver  bromide  to  such  an  extent  that  it  is  actually  decom¬ 
posed  by  radiation  of  longer  wave  lengths  than  usual. 

In  nearly  every  industrial  application  of  electronics — to 
sound  pictures,  television,  and  photo-cells — electron  dif¬ 
fraction  should  thus  prove  of  value.  Certainly  so  funda¬ 
mental  an  effect  is  deserving  of  further  intensive  study. 
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Professional 

Services 

Con^ullinK — l*at«‘nl^ — Design — Measurement 
in  Radio,  Audio.  Sound.  Kleelronir  Application 


AMY.  ACEVES  &  KING.  Inc. 

Contulting  Engineeri 

loTenton  of  Tb«  MulUeoupler  Antenna 
Sratem  for  apartment  houaea. 
Speciallainc  in  Radio  Design — Teat — 
Derelopment. 

11  W.  42nd  St..  New  York  City 
'Phone:  Longacre  5-8622 


RALPH  R.  BATCHER 

Radio  Fngineering  Consultant 

DeaUm  and  Applioation  of  Cathode  Ray 
Tut>o«  to  Industrial  Psos. 
Television  Equipment 
Member  I.U.E. 

113-.16  108th  Street.  St.  Albans.  L.  I. 


ALLEN  B.  Du  MONT 

Cnnxnitinn  Rngin^er 
Vacuum  Tubes — Television 
Experimental  Cathode  Ray  Ttibes  made 
to  order. 

Oltlre  and  I.alM>ratory 
9  Ilra.lfiird  Way.  I'piirr  Montrlalr,  N.  J. 
I'liime;  Montrlalr  2-2178 


ROBERT  S.  KRUSE.  E.  E. 

Consultant  to  Radio  Manufacturers 
and  Stationa 


103  Meadowbrook  Road 
West  Hartford.  Conn. 


Telephone 
Hartford  4-532' 


Lancaster,  Ai.lwine  &  Rommel 
PATENTS — TRADE  MARKS 
All  oases  submitted  given  personal 
attention  by  members  of  the  Arm. 
Information  and  booklet  free. 
Patent  Offices  &  Federal  Court  Practice 
Patent  Law  Offlera 

Suite  431  at  815  16th  Street.  N.  W.. 
_  Washington.  D.  C. 


LEAR  DEVELOPMENTS.  Inc. 

An  organization  of  experienced 
engineers  fully  capable  to  create, 
design,  and  develop  any  type 
of  electronic  equipment. 

HIT  West  Harrison  Street,  Chicago.  III. 


Searchlight 

Section 

.idvertisements  of  Employment . 
Equipment  and  Business  Oppor¬ 
tunities  published  under  this 
heading  in  undisplayed  or  dis¬ 
played  form.  Rates  on  request. 
Copy  for  April  issue  received 
until  April  1. 


POSITIONS  WANTED 

M.S.  in  Physics,  experienced  in  television.  10 
mm.  sound  on  film  and  related  work,  desires 
development  opportunity,  preferably  in  New 
York.  Age  30.  PW-28.  Electronics.  330  West 

4'2d  St.,  New  York. 

SOUND  and  recording;  engineer.  Graduate  R.C.A. 

institutes.  Familiar  with  installation  and 
niaintenanee  of  motion  picture  equipment.  Re¬ 
cording  on  film  and  dise.  Public  address  sys¬ 
tems  and  commercial  sound  in  general.  PW-.3n 
Elislronics.  .3.30  West  42d  St.,  New  York. 

BUSINESS  OPPORTUNITY 

Inrorporate  Liberal  Delaware  Laws 

Preparatory  financing  inventions,  business.  Sc- 
j  cure  organizers  perpetual  control.  Reason- 
,able.  Booklet,  forms  free.  Universal  Charters 
Cerp.,  Dover,  Del. 


Complete  Tube  Plant 

All  machinery  and  equipment  to  be  ivori- 
ficed. 

Wrile  for  list. 

P.\UL  L.\VERTY 
lit!  W.  05th  St.,  New  York  City- 
Plant  can  be  seen  at  above  address 


ELECTRICAL  TESTING 
LABORATORIES 

TUBE  TESTING 

Electrical — Machantcal — Chemical  and 
Photometric  Tests. 

Inspection  at  manufacturers'  pla.its. 
80th  St.  and  East  End  Are..  New  York 


REX  D.  McDILL 

Inilntlrial  Kleetrrmiri  Bnginrer 
Consultint  on  Flint  ir.d  Produrtlon 
I*rol>lrnn  Involving  Photo- Electrlr 
MicTophonIr  ind  Genertl  Thennonic 
tube  spplicitlons. 

Ottlce — >IS  MIdlsnd  Bank.  Tslephone  Cherry  I0S4 
I.iiioritory — 13229  Shtw  Are.  'Tel.  Glenville  3846 

CLEVELAND.  OHIO 


MAGNET  WIRE 

What  do  you  need  in  magnet  wire? 
.Ml  sizes  and  insulations  in  stock 

l..\Xll  INSUI..4TEn  WIRE  CO. 
•iOT  Centre  St.,  New  York.  N.  Y'. 


JENKINS  &  ADAIR.  INC. 

Engineers 

Designers,  developers,  and  manufacturers 


broadcasting  and  testing  at  sound  fre¬ 
quencies. 

3333  Belmont  Avenue.  Chicago.  U.  S.  A. 
CsNs  A  ddrms  :  isoksdalr  Talagkona;  Kayitoas  2136 


H.  R.  VAN  DEVENTER 

Patent  Attorney  —  Consulting  Engineer 
— Specializing  in — 
TELEVISION — 

SOUND  PICTURES — 

ELECTRONIC  DEVICES 
342  Madison  Ave.,  New  York 


PROFESSIONAL 

ASSISTANCE  in  the  solving  of  your  most  dlHicult  problems 
in  the  highly  specialized  field  of  electronic  devices 
is  offered  by  consultants  whose  cards  appear  in  the 
“Professional  Service  Section”  on  this  page. 


Searchlight” 

Opportunity  Advertising 


to  help  you  get 
what  you  want. 


— to  help  you  sell 

what  you  no  longer  need 


Take  advantage  of  it — For  Every  Business  Want 

“Think  SEARCHLIGHT  First" 


MICROPHONE 
SERVICE 
Saves  You  Money 

Repairing  and  servicing  of  carbon 
and  condenser  microphones  is 
our  specialty. 

We  regularly  do  service  work  for 
stations  in  all  parts  of  the  coun¬ 
try,  including  New  York,  Penn¬ 
sylvania,  Illinois,  Texas,  Colorado 
and  Alaska. 

.Complete  Overhaul: 

Carbon  Microphone — $8.50 
Condenser  Microphone — $12.50 

Send  us  some  of  your  old  microphones 
today  and  be  convinced. 

Carrier  Microphone  Co. 

625  So.  Commercial  St.,  Inglewood.  Calif.  | 
“Ten  Years’  Experience  With 
Microphones’’ 
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Assure  Adequate 

•superl^roir"' 

^  bervicins 

with  these  Instruments 


Your  sets  should  have  the  benefit  of  the  better  service 
methods  made  possible  by  Jewell  Instruments.  Equip 
your  factory  service  organization  with  Jewell  Analyzers 
and  Oscillators,  and  recommend  their  use  to  your  dis¬ 
tributors  and  dealers. 

They  provide  the  serviceman  with  means  for  making 
every  service  adjustment  on  all  modem  receivers. 


Pattern  444  Analyzer 

1.  Socket  current  and  voltage  tests  on 
all  types  of  sets,  including  those 
using  247,  235,  and  radio  fre¬ 
quency  pentodes,  are  provided. 

2.  Triple  range  output  meter. 

3.  Triple  range  resistance-continuity 
meter  with  battery  compensator, 
and  self-contained  batteries. 

4.  Heavy  molded  bakelite  parts,  non- 
shatterable  meter  glasses,  and  all 
wearing  parts  easily  renewable,  are 
some  of  the  many  features  that 
assure  long  life. 


Sflrriramm  uiing  the  Pattern  444 
eaa  eatilg  locate  and  repair  trou¬ 
ble  that  iBould  ordinarilp  neeee- 
Htatf  return  ot  the  let. 


The  Pattern  563  a  dependable, 

modulated  lignal  of  eaiilp  controlled  volume 
to  faeilitati  accurate  adiuttment  of  r.  /. 
eireuitl. 


Pattern  563  Oscillator 

1.  Three  fundamental  wave 
bands  of  550  to  1,500 
K.C.,  125  to  175  K.C., 
and  160  to  280  K.C.  pro¬ 
vide  for  all  t.r.f.  and 
superheterodyne  sets. 

2.  Entire  instrument,  in¬ 
cluding  self-contained 
batteries,  shielded  by 
heavy  metal  case. 

3.  Separate  output  for  neu¬ 
tralizing  adjustments. 

4.  Priced  remarkably  low 
for  an  instrument  of 
Jewell  quality. 


. Coi«P«''V» 

Je«e«  tlechic*'  M.  J.  \ 

•'*  .  Avenue,  , 

the- i 

.  -e  literature  oscillator-  *. 

PU.K  TL„ct«  S63  Te«  -j 
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Name. 
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